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CONFERENCE ID

AICHEAS 2"° INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING
AND APPLIED SCIENCES

DATE - PLACE
MARCH 22 - 24, 2024

MUS

ORGANIIZATION
ACADEMY GLOBAL CONFERENCES & JOURNALS

EVALUATION PROCESS
All applications have undergone a double-blind peer review process.

PARTICIPATING COUNTRIES
Turkey — Italy- Iran- Greece- India- Libya- Nigeria — Bangladesh- Indonesia- China-
United States- Germany- Thailand- France- Australia- Japan- Egypt- Colombia-
Malaysia-

PRESENTATION
Oral presentation

PERCENTAGE OF PARTICIPATION
More than 55% of the papers were presented by foreign participants.
23 Papers from Turkey and 39 paper form other countries

Members of the organizing committees of the conference perform their duties with an
"official assignment letter"*

LANGUAGES

Turkish, English, Russian, Persian, Arabic
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Scientific & Review Committee

Prof. Dr. Ali BILGILI — Turkiye
Prof. Dr. Naile BILGILI — Tiirkiye
Prof. Dr. Basak HANEDAN - Tiirkiye
Prof. Dr. Hiilya Cicek KANBUR — Turkiye
Prof. Dr. Emine KOCA — Turkiye
Prof. Dr. Fatma KOC — Turkiye
Prof. Dr. Hajar HUSEYNOVA — Azerbaijan
Prof. Dr. Dwi SULISWORO - Indonesia
Prof. Dr. Natalia LATYGINA — Ukraina
Prof. Dr. Yunir ABDRAHIMOV - Russia
Prof. Muntazir MEHDI — Pakistan
Prof. Dr. Raihan YUSOPH — Philippines
Prof. Dr. Akbar VALADBIGI — Iran
Prof. Dr. F. Oben URU — Turkiye
Prof. Dr. T.Venkat Narayana RAO — India
Prof. Dr. izzet GUMUS — Turkiye
Prof. Dr. Mustafa BAYRAM — Turkiye
Prof. Dr. Saim Zeki BOSTAN — Turkiye
Prof. Dr. Hyeonjin LEE — China
Assoc. Prof. Dr. Abdulsemet AYDIN — Turkiye
Assoc. Prof. Dr. Mehmet Firat BARAN - Turkiye
Assoc. Prof. Dr. Dilorom HAMROEVA - Ozbekstan
Assoc. Prof. Dr. Abbas GHAFFARI — Iran
Assoc. Prof. Dr. Yeliz CAKIR SAHILLI - Turkiye
Assoc. Prof. Ivaylo STAYKOV - Bulgaria
Assoc. Prof. Dr. Dini Yuniarti — Indonesia
Assoc. Prof. Dr. Umit AYATA — Turkiye
Assoc. Prof. Dr. Okan SARIGOZ — Turkiye
Assoc. Prof. Dr. Eda BOZKURT — Turkiye
Assoc. Prof. Dr. Ahmet TOPAL — Turkiye
Assoc. Prof. Dr. Abdulkadir Kirbag — Turkiye
Assoc. Prof. Dr. Mesut Bulut — Turkiye
Assoc. Prof. Dr. Fahriye Emgili — Turkiye
Assoc. Prof. Dr. Sandeep GUPTA — India
Assoc. Prof. Dr. Veysel PARLAK — Turkiye
Assoc. Prof. Dr. Mahmut ISLAMOGLU — Turkiye
Assoc. Prof. Dr. Nazile ABDULLAZADE — Azerbaijan
Assoc. Prof. Dr. Aysel ARSLAN — Turkiye
Assoc. Prof. Dr. Bekir GURBULAK — Turkiye
Assoc. Prof. Dr. Erkan EFILTI - Kirgizhstan
Assist. Prof. Dr. Goksel ULAY — Turkiye
Assist. Prof. K. R. PADMA — India
Assist. Prof. Dr. Omid AFGHAN - Afghanistan
Assist. Prof. Dr. Maha Hamdan ALANAZI - Saudi Arabia
Assist. Prof. Dr. Dzhakipbek Altaevich ALTAYEV - Kazakhstan
Assist. Prof. Dr. Amina Salihi BAYERO — Nigeria
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Assist. Prof. Dr. Baurcan BOTAKARAEYV - Kazakhstan
Assist. Prof. Dr. Ahmad Sharif FAKHEER - Jordania
Assist. Prof. Dr. Giiltekin GURCAY — Turkiye
Assist. Prof. Dr. Dody HARTANTO - Indonesia
Assist. Prof. Dr. Mehdi Meskini HEYDALOU - Iran
Assist. Prof. Dr. Bazarhan IMANGALIYEVA - Kazakhstan
Assist. Prof. Dr. Keles Nurmasuli JAYLIBAY - Kazakhstan
Assist. Prof. Dr. Mamatkuli JURAYEV — Ozbekistan
Assist. Prof. Dr. Kalemkas KALIBAEVA — Kazakhstan
Assist. Prof. Dr. Bouaraour KAMEL — Algeria
Assist. Prof. Dr. Alia R. MASALIMOVA - Kazakhstan
Assist. Prof. Dr. Amanbay MOLDIBAEYV - Kazakhstan
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Assist. Prof. Dr. Bhumika SHARMA - India
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Join Zoom Meeting
https://us06web.zoom.us/j/81604584722?pwd=y2kFvDBwWS8AEhxbZ5eSknY VkdXt0yTt.1
Meeting ID: 816 0458 4722
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ONEMLIi ACIKLAMA (Liitfen okuyunuz)

e ZOOM baglantisi igin yukarida verilen baglantiy1 veya yine yukarida verilen giris bilgilerini kullanabilirsiniz.

e  Oturum icerisinde en KIDEMLI olan moderator olarak segilir. Moderatoriin oturum diizenini gdzetmesi,
akademisyen adaylarin1 yonlendirmesi beklenmektedir.

e  Oturuma baglanmadan 6nce Salon numaranizt adinizin dniine asagidaki gibi ekleyiniz. Bu sayede kongre acilisinda

beklemeden oturumlariniza génderilebileceksiniz. Or. 5 Ahmet Ahmetoglu

Sunum siiresi 10 dakikadir. Bu siirenin agilmamasinit moderatorler temin edecektir.

Sunum sonrasi 5 dakikay1 gegmeyen soru-cevap, tartisma siiresi verilmektedir.

Sunumlar TURKCE veya INGILIZCE yapilabilmektedir.

Kameralar, oturum siiresince toplam % 70 oraninda ag¢ik olmak zorundadir.

Sunum yapan katilimecinin kamerasi agik olmak zorundadir.

e  Sunum yapmak zorunludur. Herhangi bir nedenle sunum yapmamus olan katilimetya sertifika verilmesi ve
¢aligmasinin yaymlanmasi sézkonusu olamaz.

e  Katilimci, kendi oturumda, oturum bitene kadar bulunmak zorundadir.

e  Katilmcilari kendi oturumlart disindaki oturumlara katilma zorunlulugu yoktur.

e ZOOM platformunun kapasite simri nedeniyle, DINLEYICI, sadece kapasite izin verdigi siirece kabul
edilebilmektedir.

IMPORTANT, PLEASE READ CAREFULLY

To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of “Meeting ID
or Personal Link Name” and solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

Speakers must be connected to the session 10 minutes before the presentation time.

All congress participants can connect live and listen to all sessions.

During the session, your camera should be turned on at least %70 of session period

Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

TECHNICAL INFORMATION

e  Make sure your computer has a microphone and is working.

e You should be able to use screen sharing feature in Zoom.

e  Attendance certificates will be sent to you as pdf at the end of the congress.

e  Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

e  Before you login to Zoom please indicate your name surname and hall number,
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AICHSS 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCCES
MARCH 22 - 24, 2024
MUS
Meeting ID: 816 0458 4722 Passcode: 202224
23 Mart/ March 23,2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

1 ABOUT THE SUFI HERITAGE OF ABULKASIM Davronbek Kodirov
QUSHAYRI

) OGRETMENLER ICIN BIR YOL HARITASI: DIiSIPLIN

= MODELLERININ DEGERLENDIRILMESI Ogretmen, BETUL KAS
%
— = o ) o Ars. Gor. Giilenay
= 4 ) SOSYAL BILGILER OGRETMENLERININ . Esranur AKTEPE
S £ KAYNASTIRMA EGITiMI iLE iLGILI GORUSLERI Dr. Ogr. Uyesi Mine
< E’ SONMEZ KARTAL
(9p]
=
-
a

SERVET-i FUNUN DERGISi PERSPEKTIiFINDEN IYD-i .
4 | SAID-i FITR (1876-1909) Dr. Meryem CEKIM

OSMANLI’DA MUHTACIN MAASI ODENEGININ _
5 | SOSYAL HIZMET POLITIKASI KAPSAMINDA Dr. Meryem CEKIM
DEGERLENDIRILMES]
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AICHSS 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCCES

MARCH 22 - 24, 2024
MUS

Meeting ID: 816 0458 4722 Passcode: 202224

23 Mart/ March 23,2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

SALON 2
Asst. Prof. Dr. ABDULLAH TURK

REFLECTION OF THE 22nd TERM GENERAL
ELECTIONS ON SIRNAK PROVINCE

Dr. Lecturer, PINAR
KAS

SOSYOLOJIK BAGLAMDA GAZZE’NiN DINi VE
STYASI MESRUTIYETI: TURKIYE’NIN ORTADOGU
VE ISLAM DUNYASINDAKI KONJEKTOREL ROLU

Dr. Selameddin
BAYSAL

TURKIYE’DEKI CEZA VE INFAZ KURUMLARININ
TUTUKLU VE HUKUMLULERE YONELIK INFAZ
SURECINDEKI IYILESTIRME CALISMALARI

Dr. Selameddin
BAYSAL

MODERN DUNYADA DIJITAL PAZARLAMANIN
GORSEL ILETISIMI

Dr. Ogr. Uyesi, Bilge
CAGLAR DEMIR

ORGUTSEL DUYGU YONETIMINDE LiDERLIiK
UYGULAMALARININ ROLU: HAVACILIK
SEKTORUNDE NITELIKLI BIR ARASTIRMA

Asst. Prof. Dr.
ABDULLAH TURK
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AICHSS 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCCES

MARCH 22 - 24, 2024
MUS
Meeting ID: 816 0458 4722 Passcode: 202224

23 Mart/ March 23,2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
1 UNIVERSITE KENT ETKILESIMI MUGLA Dog. Dr. AHMET
UNIVERSITESININ KENTE KATKILARI SALIH IKIZ

N

=

o— ’ CHILD PROTECTION POLICIES IN TURKIYE: THE Sahra Melisa AKPINAR

E ROLE OF CHILDREN’S HOMES Mehtap DEMIR

=
°° 3
zZ CHOICE AND MORALITY IN DAVID HUME’S . :
g E 3 PHILOSOPHY Mehmet Nuri DEMIR

=
5 z

< Dr, Mehmet Nuri

S 4 AN EPISTEMIC EVALUATION OF TESTIMONY DEMIR

33

S

a

5 BESNI BEKIRBEY HAMAMI Yasemin Yagar
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AICHSS 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCCES

MARCH 22 - 24, 2024
MUS

Meeting ID: 816 0458 4722 Passcode: 202224

23 Mart/ March 23, 2024 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
FOSTERING COLLABORATION: EXAMINING
TEAMWORK IN COMMUNITY SERVICE PROJECTS Br. Jelena Biielii
THROUGH COOPERATIVE LEARNING - Jelena bijeljic
SOCIAL MEDIA INTEGRATION IN BUSINESS Edwin Lim
EDUCATION: EXPLORING CHALLENGES AND Wei Bin
OPPORTUNITIES FOR NIGERIAN UNIVERSITY
STUDENTS Mohd Kamarul
Irwan Abdul Rahim
MOBILE COLLABORATION LEARNING IN _ ]
DEVELOPING NATIONS: IMPACT ON STUDENTS Ikramuddin Junejo
AND OPPORTUNITIES FOR GROWTH Soonh Mangi
NAVIGATING COMPLEXITY: LEADERSHIP
o STRATEGIES AND KNOWLEDGE MANAGEMENT IN | Ummi Naiemah Sarai
= HIGHER EDUCATION Muhammad Saad
< =
=z m
g o STRATEGIC EDUCATIONAL PLANNING: ENSURING
[«5]
< 2 THE MAINTENANCE OF ELECTRIC POWER Chennai Yassmine
wn
I EQUIPMENT Belaidi Salah
a)

PRINCIPALS' INTERPERSONAL EMOTIONAL
INTELLIGENCE AND JOB SATISFACTION: INSIGHTS
FROM TEACHERS' PERSPECTIVES

Imola Katalin NAGY

PROFESSIONAL DEVELOPMENT PRACTICES
AMONG SECONDARY SCHOOL TEACHERS IN
BRUNEI DARUSSALAM

Baiju Thomas

FROM TRADITIONAL TO ENTREPRENEURIAL
UNIVERSITIES: A SWEDISH PERSPECTIVE ON
TRANSFORMATIVE APPROACHES

Ouassaf Mebarka
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AICHSS 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCCES

MARCH 22 - 24, 2024
MUS

Meeting ID: 816 0458 4722 Passcode: 202224

23 Mart/ March 23, 2024 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
EXPLORING GENDER DISPARITIES IN BASIC MATH
SKILLS PERFORMANCE: A STUDY IN LEBANESE Hiba N h
STATISTICS COURSES tba Naccache
UNVEILING LEARNERS' PERSPECTIVES ON CODE BENNANI Fatima Zahra
SWITCHING AMONG TERTIARY LEVEL EDUCATORS :
DINAR Brahim
IN VIETNAM BENJOUID Zakaria
ENHANCING LEARNER-CENTERED APPROACHES IN
HIGHER EDUCATION INSTRUCTION Nataliia Antoniuk
BRIDGING HIGHER ORDER THINKING SKILLS WITH
- GEOGEBRA IN PRE-SERVICE TEACHER TRAINING Dr. Deepali Rawat
Ms. Sapna Tomar
=
o0 &
% = FLIPPED CLASSROOM METHODOLOGY FOR
| o LIBERAL ARTS STUDENTS Okorafor Uneke
§> a Josephine
5
NAVIGATING THE DIGITAL PEDAGOGICAL
LANDSCAPE: CRAFTING A WRITING TOOL FOR DEEPALI TOMAR
EDUCATION
EVALUATING THE FEASIBILITY OF ONLINE
ASSESSMENT IN FOSTERING CRITICAL THINKING Jelena Lutovac
UNDERSTANDING FACTORS AFFECTING ENGLISH
LANGUAGE LEARNING AT BISHA COLLEGE OF Jelena Lutovac
TECHNOLOGY

Academy Global Conferences & Journals
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AICHSS 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCCES

MARCH 22 - 24, 2024
MUS
Meeting ID: 816 0458 4722 Passcode: 202224
23 Mart/ March 23, 2024 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

ENHANCING MATHEMATICS LEARNING ONLINE Haohao Wang
THROUGH OPEN EDUCATIONAL RESOURCES

TOWARDS A MEANINGFUL REFORM IN GENERAL | Mahran Al-Ghayeb
’ EDUCATION: INTEGRATING CORE CURRICULA

WITH INSTITUTIONAL VALUES Nayef Jomaa Jomaa
HARNESSING THE POWER OF BIG DATA IN Francis, A. JERO

3 EDUCATION: PRACTICAL APPLICATIONS AND o
IMPLICATIONS Edirin IKENGA
EXPLORING FACEBOOK AS AN ALTERNATIVE Imola Katalin Kovacs

LEARNING TOOL IN MALAYSIAN HIGHER
EDUCATION: A STRUCTURAL EQUATION

% MODELING PERSPECTIVE

g

Z
; = LEVERAGING INFORMATION AND Dr. Gabriella NAGY
o) = COMMUNICATION TECHNOLOGY TO ENHANCE
3:' < 5 CHILDREN'S POTENTIAL IN SCIENCE: ADDRESSING
) N CHALLENGES FOR SUSTAINABLE DEVELOPMENT

L; IN NIGERIA

£

=

DEVELOPING A TRANSNATIONAL STUDENT Ayesha Batool

SUCCESS FRAMEWORK FOR PRE-CLINICAL

6 MEDICAL EDUCATION: AN ACTION RESEARCH
INITIATIVE IN TRANSNATIONAL HIGHER
EDUCATION

CASE STUDY: FACILITATING COLLABORATIVE Dr. Farkhanda Igbal
7 TEAMWORK IN HIGHER EDUCATION

Assoc. Prof. Asif Anjum
EXAMINING TEACHER DISCOURSE IN LEARNER-
CENTERED TEACHING PRACTICES
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AICHSS 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCCES

MARCH 22 - 24, 2024
MUS
Meeting ID: 816 0458 4722 Passcode: 202224
23 Mart/ March 23, 2024 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
"EXPLORING ACCESS TO HIGHER EDUCATION: Eni 1. Eni,
1 INSIGHTS FROM THE UNIVERSITY OF CALABAR James Okon,
PRE-DEGREE PROGRAM" Ashang J. Ashang

"FACILITATING COOPERATIVE LEARNING:
PRINCIPLES OF MATHEMATICS INSTRUCTION FOR Abdulgaffar Muhammad
GRADUATE-LEVEL STUDENTS" Sunday Jones ANIEFOR

3 | RELATIONSHIP OF ARM ACUPRESSURE POINTS Svitlana Hanaba
AND THAI TRADITIONAL MASSAGE

A DESIGNING EFFECTIVE RUBRICS FOR Phan Kim Huong

ks VOCATIONAL EDUCATION ASSESSMENT Bui Hoang Tan
~ g
= ©
o) I lonela RUS
b © UNDERSTANDING DRUG USE KNOWLEDGE AND
3 c 5 : Prof. Dr. Remus
> ‘—j ANTIMICROBIAL BEHAVIOR: A STUDY RUNCAN

=

D)

Muhammad Bello
UTILIZING PROJECT-BASED LEARNING TO DROBOT

6 ADDRESS NATIONAL QUALIFICATIONS
FRAMEWORK: TQF LEARNING DOMAINS

Assoc. Prof. Dr. Dr.
INNOVATIVE ONLINE LESSONS TO ENHANCE PatriciaRUNCAN

7 MASTER'S DEGREE LEARNING IN CURRICULUM
AND INSTRUCTION

Mina Mahbod
FOSTERING COLLABORATIVE ONLINE LEARNING
EXPERIENCES FOR EDUCATORS

Academy Global Conferences & Journals e}
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AICHSS 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCCES

MARCH 22 - 24, 2024
MUS

Meeting ID: 816 0458 4722 Passcode: 202224

23 Mart/ March 23, 2024 / 15:00 — 17:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Uteroimplantation Growth Restriction during Early Assist. Prof. K.R.Padma
Gestation in Rats is triggered through ADM 22-52 Reader K.R.Don
Antagonist Prof. P.Josthna
ANTIBACTERIAL EFFECTS OF BOLETUS EDULLIS, = -
CANTHARELLUS CIBARIUS, CRATERELLUS gr. 8de Oii?gw AS
CORNUCOPIOIDES, AGARICUS BISPORUS, KAZAR.
PLEUROTUS OSTREATUS AND MORCHELLA Elif GEZER ASLAN
ESCULENTA MUSHROOMS
j EXPLORING THE ANTIBIOFILM ACTIVITY OF
% FOMITOPSIS PINICOLA EXTRACT AGAINST Dr. Osretim Uvesi B
. = METHICILLIN-RESISTANT STAPHYLOCOCCUS KZR irg Al\m yest basat
. o AUREUS: IMPLICATIONS FOR COMBATING
@) E ANTIBIOTIC RESISTANCE
- =
5|3
Q. DETERMINATION OF THE EFFECTS OF WORM Aynur EREN
g FERTILIZER ON YIELD AND YIELD TRAITS OF Dog. Dr. Enver
= LENTIL (LENS CULINARIS MEDIK.) CULTIVARS KENDAL
INVESTIGATION OF THE EFFECT OF DIFFERENT Servet COSKUN
NITROGEN DOSES ON YIELD AND TRAITS IN Dog. Dr. Enver
SECOND CROP CORN CULTIVATION KENDAL

METAVERSE’IN PSIKOSOSYAL RiSKLER
ACISINDAN DEGERLENDIRILMESI

Dr., Siileyman SIMSEK
frem Nazli ERKUL
Habibe ER
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AICHSS 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCCES

MARCH 22 - 24, 2024
MUS

Meeting ID: 816 0458 4722 Passcode: 202224

23 Mart/ March 23, 2024 / 15:00 — 17:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Glines Boy
INVESTIGATING THE IMPACT OF FENG SHUI Nisan Comezoglu
PRINCIPLES ON RESIDENTIAL BEDROOM INTERIOR | Zeynep Yildirim
DESIGN Nilhan Aydm
Deniz Hasirci
Ecem Naz Duva
IMPROVING THE DESIGN OF PUBLIC SEATING Busem Dogdu
AREAS Asya Karafirtinalar
Deniz Hasirci
GIZEM SENANUR
DUYUSAL BAHCELERE YONELIK TASARIM VE GOZLER
UYGULAMA ORNEKLERININ DEGERLENDIRILMESI | Prof. Dr., TUGBA
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ABSTRACT

This research delves into the nuanced impact of Feng Shui principles on residential interior
design, specifically focusing on bedrooms. Rooted in ancient Chinese tradition, Feng Shui
offers a unique perspective on how spatial arrangements influence energy flow and overall
harmony, and is a prevalent approach in interior design around the world. Investigating the
authenticity of Feng Shui influences, the study explores its use in interior design —particularly,
residential bedroom design. The study employs online surveys and comparative analysis as
methodology, to examine Feng Shui and influences on bedroom experiences, irrespective of
occupants' awareness. Participants, categorized into two groups, provided insights into their
bedrooms, with questions designed to elicit candid reflections while assessing their awareness
of Feng Shui without its explicit identification. Categorizing participants into groups based on
their familiarity with Feng Shui enabled the revelation of the interplay between awareness,
belief, and practical application. The comparative analysis aims to reveal how knowledge of

Feng Shui shapes its overall meaning in residential bedroom design, providing valuable data on
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potential benefits and challenges. In relation, possible interior design guidelines and
assessments are presented. This research contributes to a deeper understanding of how Feng
Shui shapes bedroom environments, offering guidance for interior designers, researchers, and

users, ultimately leading to more effective designed living spaces for today and the future.

Keywords: Feng Shui, interior design, bedroom design, user experience

1. INTRODUCTION

This research project explores the nuanced effects and perceptions of Feng Shui principles in
residential interior design, with a specific focus on bedrooms. Rooted in a centuries-old Chinese
practice, Feng Shui offers a distinctive perspective on how spatial arrangement and design
elements influence energy flow and overall harmony within living spaces. While existing
research has delved into the specific principles and effects of Feng Shui on practitioners, a
critical gap remains unexplored: does Feng Shui impact individuals through a placebo effect,
driven by psychological factors in those aware of the method, or does it genuinely bring positive

effects through design changes resulting in energy shifts?

Employing a combination of survey and comparative analysis, this study aims to illuminate the
extent to which Feng Shui shapes the experiences of bedroom occupants, irrespective of their
awareness, leading to a deeper understanding of its broader implications on environmental

behavior and emotional states.

Participants, divided into groups - one with prior knowledge and experience in Feng Shui
practices and the other with no exposure - will be surveyed specifically about their bedrooms.
Questions will be crafted to elicit honest and open thoughts and feelings, and participants'
awareness of Feng Shui will be assessed. Through this, the study seeks to determine whether
Feng Shui operates as a placebo effect, a central focus of our research.

The comparative analysis of responses from both groups aims to unveil insights into the impact
of knowledge and awareness on the application of Feng Shui in bedroom interiors. The findings
will provide valuable data on the potential benefits and challenges of adopting Feng Shui

practices in bedroom design.

This research contributes to a deeper understanding of the role Feng Shui can play in shaping

bedroom environments, fostering balanced and harmonious spaces. The insights gained will
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guide homeowners, interior designers, and architects in incorporating Feng Shui principles into
their bedroom design processes while addressing preconceived notions or barriers that may
affect its implementation.

In summary, this research holds the promise of benefiting various professionals, and the general
public by providing valuable insights into the subconscious influence of Feng Shui specifically
in bedroom settings, contributing to better-designed bedrooms, enhanced user experiences, and

a profound understanding of the interplay between culture, environment, and human behavior.

2. EXPERIMENTAL RESEARCH

An insightful look at the difficulties faced by Feng Shui researchers can be found in the previous
article by Kryzanowski [1], "Impact of Feng Shui Bedrooms on Self-Assessed Sleep and Well-
Being: A Randomized Double-Blind Field Research with Instrumental Biocommunication"
(2021a). The paper points out a number of deficiencies and restrictions in the current corpus of

work, opening the door for a more thorough analysis.

First of all, the essay recognizes the cultural and historical significance of Feng Shui, which has
its roots in conventional Chinese medicine and philosophy. It highlights the rise in popularity
of Feng Shui in the West, especially around the year 2000, but also points out that mainstream
professions, like architecture, cannot agree on whether or not Feng Shui principles are
beneficial in fostering well-being. A review of scientific papers indicates that there is a dearth
of studies devoted to evaluating the effects of Feng Shui recommendations on health. The article
identifies a number of obstacles as the cause of this discrepancy, such as the multiplicity and
diversity of Feng Shui methods, the use of oblique translations from authentic Chinese sources,

and the complexity of Chinese expressions associated with Feng Shui.

The essay also discusses the subjectivity of applying Feng Shui knowledge, highlighting how
crucial it is to comprehend the cultural-historical context of the practice's inception. Developing
scientific procedures to separate the effects of Feng Shui from other influencing elements, like
the placebo effect, is another challenge. The current methods used by Feng Shui researchers are
examined, including theoretical comparisons with findings from contemporary science and

real-world investigations involving subjects and site analyses. The paper emphasizes that while
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some Feng Shui suggestions have been incorporated into modern design techniques, the overall

efficacy is still debatable.

To fill in these gaps, Kryzanowski (2021b) [2], presents a research protocol that looks into how
bedrooms are affected by Feng Shui recommendations, with a particular emphasis on sleep
quality and overall wellbeing. Feng Shui recommendations can be implemented without
physically rearranging the room by using the Quantec biocommunication system, which is

based on quantum physics principles.

The study's methodology, which involved 134 adult participants divided into trial, mixed, and
control groups, is described in the article. It emphasizes the importance of the double-blind
protocol, which keeps the group assignments a secret from both the participants and the
operator. The trial group will implement Feng Shui recommendations using the Quantec system
as part of the research design, while the control group will receive inactive information sheets.
The paper concludes by outlining the field research's findings and the statistical analysis that
was done to determine how Feng Shui affected people's health, well-being, quality of sleep, and
awakenings. The explanation of p-value correction and the application of linear mixed models

shows a methodical approach to data analysis.

Thus, the study skillfully evaluates the current level of Feng Shui research and presents a
thorough research methodology to fill in the gaps. The study's legitimacy is increased by the
inclusion of thorough procedures and statistical analyses, which pave the way for a more
complex understanding of how Feng Shui principles affect people's well-being when it comes

to bedroom design.

Jan Cisek [3], wrote the article titled "How does feng shui work Placebo. The secret of feng
shui is placebo and the power of intention and belief (2017). "The Secret of Feng Shui is placebo
and the power of intention and belief." By comparing Feng Shui to a placebo, it highlights the
psychological effects of having optimistic expectations on wellbeing. The tale of a woman who
trusted a feng shui master serves as an example of how belief and intention affect results. The
use of treatments that may not have any therapeutic value but result in positive outcomes
because the patient believes they are effective is known as the placebo effect, and it has been

studied in great detail in medical contexts.
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The article presents research showing that positive responses can still be elicited by placebos,
even when they are openly acknowledged as such. The wider applicability of the placebo effect
is discussed, citing research in a number of domains including sports, lifestyle modifications,
and mental health. The article highlights the value of strong relationships, trust, and belief in
reaching desired results, and offers strategies for utilizing the placebo effect in daily life and
Feng Shui practice. All in all, it promotes a conscientious approach to intention, belief, and

Feng Shui rituals for beneficial outcomes.

In these studies, technological and scientific instruments are utilized for experimentation, as
evident upon examination. However, the application of a technique that poses open-ended
questions regarding the fundamentals of Feng Shui without prior disclosure to the subjects,
followed by the collection of responses, is not observed. As also stated by Rahman (2018) [4]
and Matthews (2019) [5], through conducting studies and experiments involving individuals
both familiar with and unfamiliar with Feng Shui practices, the efficacy of the placebo effect in

Feng Shui could be determined. Nonetheless, such methodologies are not reported in these
studies.

3. METHOD
3.1. Participants

In the process of determining the participant group for the research, people who are interested
in feng shui, or who use feng shui but are not aware of it, or who do not have any knowledge
about feng shui but use it without being aware of it were sought out. A total of 63 adult
participants were included in this study. The participants consisted of people who were
interested in feng shui and those who were not, and the selection of people was random. The
people who conducted this survey consist of people of different age groups, different genders,

different professions, and different lifestyles.

To find participants, people interested in feng shui was reached out, and with their help, more
people with knowledge about this subject participated in the survey. Additionally, the survey
was delivered to the people from the close circle who may or may not have knowledge about

feng shui.

Participants were asked to voluntarily participate in the research process and answer the

questions asked about the effects of Feng Shui practices in bedrooms. Additionally, broad
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demographic information was collected about participants' bedroom arrangements, lifestyles,

and experiences.

3.2. Instruments

The main tool used in the research is a survey form directed to the participants. The survey
includes questions that ask participants to evaluate the Feng Shui arrangements in their
bedrooms. The survey also includes questions scaled between 1 and 5 to measure participants'
perceived energy levels, quality of their sleep and general life satisfaction, and questions that

can only be answered yes or no (See Figure 1).

1 2 3 4 5 Evet/ Yes

Onemli degil / Not important Gok onemli / Very important Hayir / No

Figure 1. Bedroom Design Preferences Survey

The data collection tool used within the scope of the research includes a survey form specially
designed for participants to comprehensively evaluate the Feng Shui arrangements in their
bedrooms. This survey consists of two parts. In the first part, questions suitable for feng shu
that participants could apply in their bedrooms were asked. In the second part, questions were
asked about whether they knew Feng Shui and whether they used it, and information was

collected.

The survey was conducted through an online survey platform. Participants were given time to
submit their answers within a certain date range. The data was stored anonymously and used

only for aggregate data analysis.

4. FINDINGS AND DISCUSSION

The research project delves into the nuanced effects of Feng Shui principles in residential
interior design, specifically focusing on bedrooms. Yielding insightful findings, the study
explores whether the perceived positive effects of Feng Shui are placebo-driven or genuinely

result from design changes and energy shifts.
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Benefiting from a deeper understanding of these effects, designers, homeowners, and
practitioners of Feng Shui can apply these insights with a nuanced perspective, guiding the
implementation of Feng Shui principles. Additionally, the research investigates how
participants' awareness of Feng Shui influences their bedroom experiences, comparing those
with prior knowledge to those with no exposure.

This exploration aims to provide valuable insights for designers, educators, and institutions
involved in disseminating Feng Shui knowledge. Understanding the significance of awareness
in harnessing the potential benefits of Feng Shui practices can contribute to more informed and
effective educational approaches.

Furthermore, the research addresses application challenges and benefits associated with
incorporating Feng Shui in bedroom design. Designers, architects, and homeowners can gain
practical insights into overcoming challenges and optimizing the benefits of Feng Shui
principles in residential spaces.

The study also contributes to a deeper understanding of the interplay between culture,
environment, and human behavior, particularly in the context of Feng Shui in bedroom design.
Designers, educators, and institutions engaged in cross-cultural design considerations stand to
benefit from insights into integrating cultural practices like Feng Shui into design processes for
more inclusive and harmonious spaces.

Lastly, the research is expected to provide practical guidance for homeowners, interior
designers, and architects in incorporating Feng Shui principles into bedroom design. This
information can empower homeowners seeking balanced and harmonious living spaces, as well

as design professionals looking to enhance their expertise in Feng Shui-informed design (See
Figure 2).
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Figure 2. Kim, J. (2015). How to Position Your Bed for Good Feng Shui [6], adapted by

the authors

In conclusion, the anticipated findings from this research hold the potential to benefit a diverse
range of stakeholders, including design professionals, educators, institutions, and homeowners.
By shedding light on the nuanced effects of Feng Shui in bedroom settings, the research
contributes to enhanced design practices, improved user experiences, and a deeper

understanding of the intricate relationship between culture, environment, and human behavior.

5. CONCLUSION

In conclusion, our investigation into the nuanced impact of Feng Shui principles on residential
interior design, particularly in bedrooms, has revealed valuable insights. Rooted in ancient
Chinese tradition, Feng Shui's unique perspective on spatial arrangements and energy flow
prompted us to explore whether its effects are placebo-driven or genuinely positive.

The surveys and comparative analysis sought to understand how Feng Shui shapes bedroom
experiences, regardless of occupants' awareness. Categorizing participants into groups based

on their familiarity with Feng Shui allowed us to uncover the interplay between awareness,
belief, and practical application.

The findings shed light on the potential benefits and challenges associated with adopting Feng

Shui principles in bedroom design. This research contributes to a deeper understanding of how
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knowledge and awareness influence the application of Feng Shui, offering practical insights for
designers and homeowners.

In essence, this study holds promise for both professionals and the public by unraveling the
subconscious influence of Feng Shui in bedroom settings. The insights gained aim to contribute
to better-designed bedrooms, improved user experiences, and an enriched understanding of the

interplay between culture, environment, and human behavior in residential interior design.
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ABSTRACT

The main aim of the study is to investigate the influence of public seating areas on users’
environmental behavior. Public seating areas influence human behavior by making possible
social interactions, promoting relaxation and comfort, enabling involvement with the
environment, creating community participation, and may affect cultural and aesthetic values.
All together, these factors contribute to a more positive and respectful social atmosphere in
public areas. Public seating areas can impact positive environmental behavior in a variety of
ways. They promote social responsibility by encouraging environmental discourse, support
correct waste disposal, and developing environmental awareness through connections with
nature. Furthermore, well-designed seating places can inspire sustainable practices and
contribute to people's well-being, making them more likely to make environmentally
responsible decisions. By prioritizing seats and activity-based components, the aim is to
encourage greater community engagement. The key question guiding the research, is how to
foster a stronger connection with nature through biophilic design, among individuals in the area
and increase its utilization, as determined through an exploration of current patterns of use. The
application was carried out at the Muzaffer izgii Park in Mavisehir, Izmir, Turkey. Methods
include behavioral mapping and surveys. The findings helped identify the deficiencies which
led to the design proposals. The unique aspect of the research lies in improving people's
connection with nature in an existing green space, aiming to create a more welcoming urban
environment. By prioritizing seats and activity-based components, the study may help inspire
greater community engagement, with lessons for future researchers and designers.

Keywords: biophilic design, city parks, public seating areas, community engagement
1. INTRODUCTION

The main aim of the study is to investigate the impact of public seating areas on users'

environmental behavior, focusing on how these spaces facilitate social interactions, relaxation,
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and connection with the environment. By promoting a positive social atmosphere and
encouraging sustainable practices, well-designed seating areas contribute to community

engagement and environmental awareness (Browning et al., 2014; Goreta, 2023).

Human beings have a predisposition to the “natural habitat” due to having evolved in these
spaces for many years. Social interaction is promoted by activity that is held outdoors.
However, today people spend a great portion of their lives indoors (Green, 2024; Kellert and
Wilson, 1993; Ulrich et al., 1991). Environmental awareness is needed today as countries
continue to harm the environment at a massive scale. Therefore, there is a need for ecological
approaches in outdoor spaces, which are less invasive and less destructive to the environment.
These spaces act to reduce stress, as well as deriving value from a variety of benefits regarding

physical, psychological and spiritual well-being (Martino, 2024; Nevzati, Demirbas, and
Hasirci, 2021).

The research, conducted at Muzaffer izgii Park in Mavisehir, izmir, Turkey, using many
different research methods to explore current patterns of use and identify opportunities for
improvement. Through its emphasis on biophilic design and community involvement, this study
seeks to enhance people's connection with nature in urban spaces, offering insights for future

researchers and designers aiming to create more welcoming and sustainable environments
(Figures 1 and 2).

'
!
¥
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i
3
|

Figure 1: Muzaffer izgii Park, Turkey Figure 2 :Plan of Muzaffer izgii Park, Turkey
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There are currently a number of issues that need to be improved in Muzaffer izgii Park,
including walkways that need to be made better, not enough protection from wind and sun,
lightning for better ambiance and view, weak connections to the large central water pool, a lack
of facilities for forming relationships with the surrounding area, and a lack of activity areas that
need to be created better. At the same time, there is no element that we can use for our purpose

and that will strengthen people’s bond with the environment (Figure 3).
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Figure 3:_New design idea for Muzaffer l1zgu Park

2. METHOD

The aim is to gather insights from individuals who frequent the urban space, both children and
adults. To understand the current usage patterns and perceptions of the urban space, a multi-
method approach was conducted (Florian, 2024; Gattupalli, 2023).

Behavioral Mapping: Behavioral mapping was utilized to visually record and analyze the
activities and movements of individuals within the urban space. This method allowed us to
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identify popular areas, traffic flow, and usage patterns over different times of the day. In this

way, we created the map of the analysis and determined the requirements on the urban space
(Figure 4).

® :cycling @ :walking : standing : sitting

Figure 4: The occurrence and frequency of people's daily behaviors in Muzaffer I1zgu Park
(Behavioral map)

Observation Checklists: Observation checklists were employed to document specific features
and issues in the urban space. Like quality of walkways, protection from weather conditions,

connections to the central water pool, and the availability of facilities for community
engagement.

Interviews: Interviews were conducted with a sample of participants to gather qualitative
insights into their experiences and suggestions for improvement. Open-ended questions were
tailored to explore individuals' connection with nature and their expectations from the urban
space. Participants were provided with clear explanations of the study's purpose and informed

(Figure 5). As seen in Figure 5, new features were added to the public park by prioritizing the
result percentages.

The data allowed for an analysis of the current urban space usage. The findings served as a

foundation for promoting a stronger connection with nature and enhancing the overall appeal

of the Mavisehir urban space.
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This survey was conducted for our final project at school to. The goal isto change [0 Kopyala
IAED410- Environment Behavior Studies “Muzaffer zgil Park’ and create a more welcoming urban space. If you want to
Urban Space Needs participate in the survey, you can say yes and move on to the question.
busemdgdu@gmail.com Hesap deqist &
3 Paylagimiyo ® e
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This survey was conducted for our final project at school to. The goal is to change
‘Muzalfer lzgu Park’ and create a more welcoming urban space. If you want to
participate in the survey, you can say yes and move on to the question
Q Yes
Q no
Can you select which item is missing when you come to this urban park, what you IO kopyala
need in this area to make it more dynamic space
Can you select which item is missing when you come to this urban park, what you 1 yanit

need in this area to make it more dynamic space.

[ Protection from the weather cconditions (sunwind)
[ Pathways for walking into the site
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Figure 5:_ Questions asked to participants in online interview and response rates.

2.1. Benefits of Using Behavioral Mapping
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e Insights Uncover: valuable insights into how people use public seating, identifying

popular areas and factors affecting usage.
o Data-Driven Decisions: Make informed decisions on seating area design and

based on realworld usage patterns and behaviors.

layout

o User-Centric Designs: Create seating areas that truly cater to the needs and preferences

of the community, enhancing overall user satisfaction.

2.2. Benefits of Using Observation Checklists

o Data Collection Efficiency: Efficiently gather structured data on seating area

facilitating comprehensive analysis and decision-making.

usage,

o Identifying Patterns: Recognize usage patterns and identify areas of improvement

through systematic observation and documentation.

o Evaluating Effectiveness: Evaluate the effectiveness of design changes by tracking

behavioral shifts over time and comparing observations.
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2.3. Benefits of Conducting Interviews

o User-Centered Insights: Gather firsthand insights directly from users, ensuring that
seating areas are designed with their needs at the forefront.

o« Community Engagement: Encourage community involvement and co-creation,

fostering a sense of belonging over public seating areas.

o Feedback-Driven: Design Implement targeted improvements based on specific
feedback, resulting in more user-friendly.

3. RESULTS AND DISCUSSION

Understanding visitor demographics and usage patterns will help improve Muzaffer izgii Park's

efficiency and appeal. The study was conducted out on the park's utilization patterns in

Mavisehir, izmir. A variety of significant findings were drawn from close observation and

analysis, providing insights for future development and throwing light on the dynamics of the

park as it exists today (Figure 6). Occupancy Patterns Throughout the Day were as follows;

s« 19:00-

16:00 -

13:00-

10:00-

07:00-

W number of people

PR 500 5%
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19:00 7
16:00 | T 7 24%
13:00 | T Y
10:00 |EEETTH
0 100 200 300 400 500 600 700 800

Figure 6: Chart showing the number of individuals visiting Muzaffer izgii Park within specific

time intervals.

The observations revealed distinct occupancy patterns across different time intervals;
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07.00-10.00 (%5): During these hours, characterized by the rush of individuals commuting to
work and the commencement of school hours, the park experienced relatively low density. This

suggests that the park is underutilized during peak morning hours.

10.00-13.00 (%14): A moderate increase in park occupancy was observed during this
timeframe, possibly due to individuals taking breaks from work or students and teachers

returning from educational institutions. However, the park still did not reach its full potential in
terms of utilization.

13.00-16.00 (%24): The density of the park notably increased during these hours, likely as
people sought leisure and relaxation after lunch. This period marks a peak in park activity,
indicating a preference for midday visits among the public.

16.00-19.00 (%33): With the overlap of post-work and post-school hours, the park experienced
another surge in occupancy during the late afternoon and early evening. This suggests that the

park serves as a popular destination for both relaxation and recreational activities after daily
commitments.

19.00-22.00 (%24): Evenings saw a moderate decrease in park usage, possibly due to
individuals opting for rest, entertainment, or shopping at nearby facilities. However, the park
still attracted a notable number of visitors seeking leisure activities during these hours.

Demographic Trends in Park Utilization can be observed below;

Age W number of people

11%

ssco

26%

o

015

0 100 200 300 400 500 600 700 800

Figure 7: Chart showing the number of individuals visiting Muzaffer izgii Park within different

age groups.
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The study also identified distinct age groups (Figure 7) that frequent the park;

0-15 (%21): The presence of a children's playground contributed to high intensity among this
age group, indicating that families with young children are significant users of the park.

15-30 (%37): Individuals in this age range, attracted by the nearby high school and shopping
opportunities, were observed to utilize the park frequently. The presence of a high school and
a shopping mall in the vicinity makes the park an attractive social and recreational hub for
young adults.

30-45 (%26): Families residing in nearby residential buildings were noted to prefer the park,
likely for recreational purposes and social gatherings. This age group represents another
significant demographic utilizing the park's amenities.

45-75 (%16): The elderly demographic exhibited lower intensity in park usage, possibly due to
the absence of activities tailored to their needs. This highlights a potential area for improvement
in making the park more inclusive and accessible to individuals of all ages.

The findings from this study provide valuable insights for the renovation and design of
Muzaffer Izgii Park, offering opportunities to enhance its appeal and functionality. By
comprehensively understanding the park's occupancy patterns and demographic trends, targeted
interventions can be devised. Improving public seating areas throughout the park can create
comfortable spaces for visitors to rest, socialize, and connect with nature, fostering a stronger
sense of community engagement. Additionally, introducing activity-based components,
including recreational facilities and interactive elements, can cater to the diverse needs and
interests of park users across different age groups, promoting active participation and a healthier
lifestyle (Figure 8).
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Figure 8: A proposal for how the land can be designed as a place more suitable for human use

while establishing a stronger connection with nature.

4. CONCLUSION

In conclusion, the results of this study underscore the importance of understanding user
behavior and demographic trends in optimizing urban green spaces like Muzaffer izgii Park in
Izmir-Turkey. There are countless benefits of bringing people back outdoors and enable
environments that promote social interaction through design. By implementing targeted
interventions informed by these insights, park planners and designers can create inclusive,
vibrant, and sustainable environments that cater to the diverse needs of the community,
fostering a stronger connection with nature and promoting greater utilization of public spaces
through biophilic design.
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ABSTRACT

Water, as an element of vital importance for humans, has also affected settlements and spaces.
Throughout history, many settlements were established close to water resources; on the other
hand, various water structures were built to take this water into the settlements and make it
accessible to everyone. Fountains, one of these structures, are built in central places of many
areas or at points where the population is concentrated and transportation is possible, for the
controlled and direct use of water. Some of them are fountain structures designed to be
monumental, while others are quite modest and built only to meet needs. Nowadays, although
access to water has become much easier and water can be delivered into houses; the existence
and construction of fountains for public use continues.

The need for water has brought with it many cultural data. This body of data, which can be
described as water culture, is also found in Elazig, one of the important settlements of Anatolia.
In Elaz1g, where water culture and related structures are densely seen, it is seen that this culture
and the structures that reflect it continue to exist. In this sense, the aim of the study is to examine
and emphasize the conservation of water culture, from historical fountains to today's Karagali
fountains, through the structures in Elaz1g. In this context, the general qualities of Elazig in
terms of culture-water culture concepts were examined and these qualities were associated with
fountain structures and evaluations were made regarding both architectural and cultural
conservation. The study method consists of literature research, on-site observations and
comparative evaluations. As a result of the study, suggestions were put forward for the
continuation of water culture through spaces in Elazig and attention was drawn to the
conservation of fountain structures through this culture and the problems related to this.
Keywords: Aquaculture, conservation, culture, Elazi1g, historical fountains, Karagali fountains.

1. INTRODUCTION
Water has been an indispensable need for people and societies to continue their lives throughout
history. Since ancient times, human beings have needed to live near a water source, and for this
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reason, societies that make up all civilizations have produced various architectural solutions to
provide water and to access it easily and uninterruptedly [1].

Anatolia is an ancient settlement where water culture has been passed on for generations
thanks to its rich water resources. Turks who came to Anatolia continued to use the
waterways and resources of previous civilizations. They collected snow and rain water in
cisterns; they built dams by blocking the flowing waters at a suitable place. Water taken
from dams or springs was conveyed to the cities by canals and aqueducts. This water was
collected in cellars and divided with spirit scales. In addition, fountains, cisterns, water
fountains and pools are structures built in Anatolia to meet the water needs of the people
[1].

The importance of water for human life has led to the development of fountain culture
and the emergence of different fountain types such as road, square, park and garden
fountains. Reflections of this can also be seen in Elazig, which stands out with its rich
water resources [2]. Fountains also had an important place in Harput, the old settlement
of Elaz1g province and became the starting point of fountain culture for the city.

The aim of the study is to reveal the conservation and sustainability of water culture in
Anatolia through Elazig fountains. In this context, the general characteristics of fountain
structures are discussed; the fountains in Harput, the historical settlement area of Elazi1g,
were mentioned and the Karacali fountains, which are found in almost every part of the
city today, were discussed in the context of water culture. The method of the study
consists of examining the relevant literature, multifaceted evaluation of the data obtained
here and field studies. As a result of the study, the relationship between the conservation
and sustainability of fountain structures and water culture was revealed and the
contribution of this relationship to the conservation discipline was pointed out.

2. WATER CULTURE AND GENERAL QUALIFICATION OF THE HISTORICAL
FOUNTAINS IN ANATOLIA

Culture is the main subject of anthropology. The concept of culture, which has many
definitions, is defined by Sapir as "Culture is the unity of material and spiritual elements,
practices and beliefs that we learn through a social process, which determine the structure
(relationships) of our existence." and by Tylor as "Culture or civilization is a complex
whole that includes skills, skills and habits such as knowledge, art, traditions and customs
that human beings learn (acquire) as a member of a society.” [3].

A versatile understanding and evaluation of culture is possible by examining its
characteristics. These features are that culture is learned, historical and continuous, social,
ideal or idealized system of rules, need-satisfying and satisfying, changing, integrating
and abstracting [3]. Considering all these features, it is understood that the relationship
between people and culture is two-sided. While culture affects people; human beings are
also a factor that creates culture. In this case, human needs and obligations for life also
affect culture. One of these needs is water, which is vital for human life.

The way water has been integrated into human life in different societies has led to the
formation of a water culture. This culture enabled the production of many water structures
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in Anatolia, which contains rich water resources. Many civilizations that settled in
Anatolia built hundreds of water structures in their settlement areas. These structures,
whose number increased significantly with the Ottoman Empire, continued their
existence in the Republic Period [4]. This shows that water culture has continued to exist
in Anatolia by changing and transforming from history to the present.

In addition to being used for water supply, fountains also served as important parts of
social and religious life. Especially in the Ottoman Period, the respect and need for water
in life under the influence of Islam led to the construction of many fountains in
settlements. However, fountains have become a socialization area for women. Events
such as welcoming and sending off were also held in front of the fountains. Fountains,
which were also considered as stopping and resting points during journeys, thus existed
in every aspect of life and directly represented water culture [4].

Anatolia, fountains appear in different areas of use and with different architectural
elements. In addition to fountains named as square fountain, street fountain, wall
fountains, prayer fountain, pit fountain, fork fountain, mosque fountain fountain,
shepherd fountain, there are also fountains named as separation fountain and salvation
fountain in connection with social qualities [4]. Although they vary, generally the units
found in these fountains are items such as tanks, inscriptions, bowls, mirror stones and
troughs [2, 5] (Figure 1).

TANK

CANOPY

EPIGRAPH
ARCH

O O BOWL SLOT

MIRROR STONE
@ PIPE

TROUGH

Figure 1. General elements of Anatolian fountains [2, 5]

Elaz1g is one of the settlements that stands out with its rich water resources in Anatolia.
In Elazig, which contains many rivers and small lakes, as well as the Euphrates River and
the Hazar Lake, the density of these resources has enabled the development of water
culture. In this context, many fountain structures have been built in Elazig throughout
history and some of them have survived to the present day. Today, the fact that there are
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dozens of Karagali Fountains in many parts of the city can be considered as an issue worth
examining in the context of the conservation and sustainability of water culture.

3. CONSERVATION OF HISTORICAL FOUNTAINS AND KARACALI
FOUNTAINS IN ELAZIG

Elazig has become an important transition point between eastern and western civilizations
with its strategic location in the Anatolian geography and its rich historical past. Elaz1g,
which has been inhabited continuously since the Paleolithic Age, is an Anatolian city that
keeps the traces of past civilizations alive today [6].

There is a rich cultural heritage in Harput, the first settlement area of Elazig.
Archaeological findings take the history of Harput back to 2000 BC. Many civilizations,
including the Hurrians, Hittites, Urartians, Medes, Persians, Sassanids, Byzantines,
Anatolian Seljuks and the Ottoman Empire, have lived in these lands without interruption.
Each civilization has conserved the works of the civilizations that existed before it and
used them in their original form or evaluated them for a different function. In this sense,
many works such as churches, mosques, masjids, tombs, baths and fountains have
survived to the present day in Harput. Some of these works have been repaired; Some of
them consist of buildings whose repair works are ongoing [7].

Many water structures have been built and used throughout history in Harput, which has
hosted a large population for many years. Among these, fountains have an important
place. According to Sunguroglu, there are a total of 55 fountains in the settlement, 37 in
the neighborhoods and 18 on the road routes reaching the city [6]. While some of them
have survived to the present day, some have disappeared (Figure 2).

—

Figure 2. Some of the historical fountain structures that have survived to the present day in
Harput

Harput lost its political importance in the 19th century and the population living here
moved to the settlement area called "Mezra". The settlement established here became a
province until 1867, and then became a sanjak named "Ma'muratii'l-Aziz" by being
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connected to the Diyarbakir Province. The sanjak, which was separated from Diyarbakir
in 1871, became a province in 1878. In 1937, it became a province named Elazig [8].

When Elazig started to move to the settlement area called Mezre, fountain structures
began to be built in this area. One of these, White Fountain, has become one of the
important landmarks showing the continuity of water culture. This fountain, also called
Beyaz Pahar (Ak Pahar), has been an important gathering point for many years; Address
descriptions are made based on this fountain. Pahar is used in the meaning of enchanted
and healing. This also shows that the water flowing from Beyaz Cesme is considered
healing. Not only the people of Elazig, but also the caravans that used Elaz1g as a transit
route benefited from Beyaz Cesme. White Fountain and many other fountain structures

built recently have not survived to the present day. The white fountain continues to exist
[9] (Figure 3).

(@) (b)
Figure 3. Past (a) and present (b) view of Beyaz Cesme [9, 10]

When the people of Elazig started to use the area called Mezre as a settlement, the need
for water in the region increased. In order to meet this need, in 1947, Hazar Lake spring
water from Karacal1 Village in Elaz1g's Sivrice district was brought to the center of Elaz1g
by placing heavy water pipes on a 35 km road by human power (Figure 4). This water is
poured from Sivrice to the tank located in the center, without any vehicle [11].
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Figure 4. Images from the process of bringing Karagali water to the center of Elaz1g [11]

In the 1960s, neighborhood fountains called Karagali began to be built in the center of
Elazig. The number of Karagali fountains, which became widespread between 1994 and
2004, is 162 according to 2023 data. Drinking water is supplied from these fountains and
the water quality is inspected by Elazig Municipality every month. The fountains located
in almost all neighborhoods of Elazig and built by philanthropists to meet the need for
fresh water have their own tanks [11]. Karagali fountains, whose outer surfaces are
generally covered with marble material, have the name of the person who built them or
have them built on their behalf written on one side, while verses are written on the other
side as a continuation of the inscription tradition (Figure 5).

_

Figure 5. Karacgali fountain examples

Karacali fountains are located in squares within the city, as well as in neighborhood parks and
in places where residents can easily reach and provide clean drinking water. These fountains,
in addition to providing drinking water, have cultural value as social gathering points. As places
where neighborhood residents have the opportunity to socialize, talk, meet and spend time,
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Karacal1 fountains play an important role in conserving and sustaining the water culture from
the past with their locations in parks.

4. CONCLUSIONS

Throughout history, water has been an indispensable natural resource for people and human
communities to continue their lives. Since the dawn of humanity, societies have always needed
to live near a water source. However, due to its importance in human life, all civilizations
throughout history have put forward various architectural solutions to access water easily and
uninterruptedly. Fountains come first among these solutions. Fountain structures are
monumental works that reflect the cultural and architectural qualities of the societies they
belong to.

Many historical fountain structures have survived to the present day in Elaz1g, where fountain
structures are abundant, in Harput, the old settlement area of the city, and in Mezre, which later
became a settlement. These structures reveal the socio-cultural, economic and architectural
qualities of Elazig's past. Today, many Karagali fountains built in many parts of the city are
important symbols in the context of sustaining the water culture in Elaz1g.

Karagali Fountains are structures built with modern materials and construction techniques in
Elaz1g city center. These structures are used intensively by the urban people, even though water
directly reaches today's modern residences. This situation reveals the continuity and variability
of the concept of culture in terms of the relationship between water culture and fountain
structures. As a result, the study draws attention to the fact that the concepts of conservation
and sustainability can be monitored not only in terms of the physical qualities of the buildings
but also in terms of cultural values.
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OZET

Iklim degisikligi yerel dlcekten kiiresel dlgege kadar farkli dlgekte etki yaratan 6nemli bir
cevresel sorundur. iklim degisikligi, sicaklik degerlerindeki ani degisimler, yagis miktarindaki
artislar, mevsimler arast gecislerdeki diizensizlikler gibi pek c¢ok unsur ile kendini
gostermektedir. Bu durum, insan sagligi ve toplumsal yasam kalitesini etkileyen, kuraklik,
taskin ve sel gibi olumsuz sonuglar1 beraberinde getirmektedir. Ozellikle de kentsel alanlar,
yogun niifus artisina bagli olarak ortaya ¢ikan yogun yapilasma, gecirimsiz yiizey miktarindaki
artis, dolu-bos dengesindeki diizensizlik gibi durumlardan dolayi, iklim degisikliginin olumsuz
sonuclarindan daha fazla oranda etkilenmektedirler. Bu siire¢ iklim degisikligi ile miicadelenin
onemi ve gerekliligini ortaya ¢ikarmistir. Kentsel yesil alanlar, farkli boyut ve bigimleri ile
kentsel alanlarin birer parcasidirlar. Kentsel yesil alanlar; ¢evresel agidan, iklimi diizenleme,
hava ve toprak kalitesini iyilestirme, biyocesitliligini gligclendirme, sel ve tagkin etkisini azaltma
gibi ¢esitli etkilere sahiptirler. Dolayisiyla yesil alanlar hem iklim degisikligini etkileyen hem
de iklim degisikliginden etkilenen bir konumda yer alirlar. Bu noktada iklim degisikligine
yonelik risklerin azaltilmasi ve uyumun saglanmasi anlaminda, yesil alanlar 6nemli bir aragtir.
Bu ¢ergcevede ¢alisma, “iklim degisikligine uyum siirecinde peyzaj tasarim dlgeginde kentsel
yesil alanlara yonelik uygulama ve yaklasimlar nelerdir? sorusu temeline dayandirilmistir. Tlgili
soru cercevesinde; kentsel yesil alan-iklim degisikligi iligkisi temelinde; yesil alt yap:
bilesenlerine yonelik yaklagimlar ve uygulamalar incelenmistir. Bu kapsamda; gegirgen
yiizeyler, yesil sokaklar, yesil kaldirimlar, yesil otoparklar, yesil ¢atilar, yagmur bahgeleri,
yagmur suyu depolama alanlari, bitki 6rtiisiinden yapilan hendekler ile aga¢ kiimeleri gorseller

ve literatiir taramalar1 ¢ercevesinde degerlendirilerek, ¢esitli oneriler sunulmustur.

Anahtar Kelimeler: iklim degisikligi, Kentsel yesil alan, Iklim odakli peyzaj tasarimu.
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1. GIRIS

Kentler, insanin dogal yasam alanlar1 olup siireg igerisinde; niifus yogunlugu ve kentlesmenin
etkileriyle birlikte, genis artan oranda insa edilmis yapisal kullanimlar1 ve gegirimsiz yiizeyleri
nedeniyle artan iklim risklerine kars1 6zellikle hassas bir yapiya sahip olmustur (Emmanuel ve
Steemers, 2018; Chapman vd., 2017).

Kentsel alanlarin 6nemli bir pargasi olan yesil alanlar, kentlerdeki insan ve doga arasindaki
dengeyi saglamak ve yasam kalitesini artirmakta (Giil ve Kiiciik, 2001) énemli bir aragtirlar.
Kentsel alanlarda sagladigi gorevler arasinda; rekreasyonel ve estetik deger olusturma, fiziksel-
sosyal-ruhsal sagligi iyilestirmede etken olma, biyolojik ¢esitliligi koruma, sehrin kiiltiirel
kimligine katkida bulunma, doga deneyimleri i¢in mekan olusturma, sehrin gevresel kalitesinin
korunmasina ve 1iyilestirilmesine yardimeci olma ile sehirlerdeki teknik sorunlara dogal
cozlimler getirme (6rnegin kanalizasyon aritma, tagkin diizenlemesi) sayilabilir (Sandstrom ve
digerleri, 2006). Biitiin bunlarin yani sira, kentsel yesil alanlar, golgeleme ve buharlasma
yoluyla kentsel iklimi diizenleyerek iklim degisikligine uyum siirecinde etkin bir rol
oynamaktadirlar (Bowler vd., 2010; Norton vd., 2015). Bu durum, yesil alanlarin, iklim
degisikligine uyum icin kentsel stratejilerde 6nemli bir unsur haline gelmesinde etkili olmustur
(Pancewicz ve Kurianowicz, 2024). Diger taraftan kentlesme ve niifusun hizli artmasiyla
birlikte kentlerde yogun yapilasma, kentsel yesil alanlar iizerinde yiiksek baski olusturabilir
(Balik¢1 vd., 2021, Pauleit vd., 2005; Haaland ve Van den Bosch, 2015). Bu siiregte iklim
degisikligi ile miicadelede, onlem olarak ozellikle yesil altyapinin giiclenmesi gerekliligi
bulunmaktadir (iklimi Duy, 2021). Bu dogrultuda, iklim degisikligine direngli ve uyumlu
kentler yaratmak i¢in yeni kentsel planlama ve tasarim stratejilerinin olusturulmasi 6nemli
olacaktir. Bu cergevede calisma, “iklim degisikligine uyum siirecinde peyzaj tasarim
olceginde kentsel yesil alanlara yionelik uygulama ve yaklasimlar nelerdir? sorusu temeline
dayandirilmistir. Ilgili soru cercevesinde; Oncelikle kentlerde iklim degisikliginin genel
nedenleri ve sonuglar1 belirtilmis olup, iklim degisikligi yesil alan iliskisi degerlendirilmistir.
Paralelinde kentsel yesil alan-iklim degisikligi iliskisi temelinde; yesil alt yap1 bilesenlerine
yonelik yaklagimlar ve uygulamalar incelenerek ¢esitli ongdriiler gelistirilmistir.

2. KENTSEL YESIL ALAN KAVRAMI

Kentler siirekli gelisme i¢inde olan ve toplumun barinma, c¢alisma ve sosyallesme gibi
etkinliklere imkan saglayan, niifus yogunlugunun fazla oldugu ve komsuluk birimlerinden
olusan yerlesme birimi olarak tanimlanmaktadir. Kentlerde toplumun ihtiyaclarma olanak
saglayan alanlar bulunmaktadir. Bu alanlar islevlerine gore, yerlesim, ticaret, sanayi, ulasim,
sosyal, rekreasyonel ve dogal alanlar olarak siniflandirilmaktadir (Keles,1998; Ceylan,2007).

Yesil alanlar, insanlarin birbirleriyle pasif veya aktif olarak etkilesimde bulunabilecekleri
kiiltiirel, egitsel ve rekreasyonel kullanimlara imkéan saglayan alanlardir. Kentsel yesil alan
kavraminin evrensel olarak kabul edilmis net bir tanimi bulunmamakla birlikte; “Cevresel
Planlama, Tasarim ve Koruma Sozliigiinde “kentsel alanlarda bulunan kamusal ya da 6zel yesil
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alanlar i¢in kullanilan genel bir terim” seklinde tanimlanmistir (Boles, 2012). Planli Alanlar
Imar Yoénetmeligi’nde ise yesil alan; “toplumun yararlanmast i¢in ayrilan oyun bahgesi, ocuk
bahgesi, dinlenme, gezinti, piknik, eglence, rekreasyon ve rekreaktif alanlari toplamini ve
metropol Olgekteki fuar, botanik ve hayvan bahgeleri ile bolgesel parklar bu alanlar
kapsamindadir” seklinde ifade edilmektedir (URL-1).

Yesil alan kavramu ile ilgili tanimlamalar genel olarak ele alindiginda; yesil alanlar kentlerde
insanlarin farkli ihtiyaglarin1 karsilayan dinlenme, eglenme gibi sosyal imkanlar saglayan
alanlarin biitlinii olarak belirtilebilir. Kentsel yesil alanlar genel olarak, kismen veya tamamen
cimen, agac, cali veya diger bitki ortiisliyle kapl kentsel araziler olarak tanimlanmakta olup;
fuar ve sergi alanlari, meydanlar, kiy1 diizenlemeleri, kent i¢i yollar, kaldirimlar, kavsaklar,
refiijler, yaya yollari, hobi bahgeleri, kent bostanlari, ¢ocuk bahgeleri, oyun ve spor alanlari,
kent parklari, hayvanat bahgeleri, botanik bahgeleri, arberetumlar, su kanallari, konut ve toplu
konut bahgeleri, cocuk oyun alanlari, okul bahgeleri, spor alanlari, mesire alanlari, koruluklar,
tarim arazileri, meralar, kent ormanlari, yesil kusaklar ve mezarliklarin yani sira ¢at1 bahgeleri,
dikey bahceler, cayirlar ve ormanlar1 da igerirler (Chen, 2003; Akpinar, 2013; istanbul Kent
Konseyi, 2020; De Hass vd., 2021). Ayni zamanda kentsel yesil alanlar, mavi-yesil bolge
olarak da degerlendirilmektedir. Bu kapsamda; hendekler, kanallar, i¢ su yollar1 ve nehirler ile
nehir kiyilarinin ¢evreleri de kentsel yesil alan olarak tanimlanmaktadir (Haase vd., 2014).

Kentsel yesil alanlar, farkli arastiricilar tarafindan cesitli sekillerde gruplandirilmislardir.
Omegin; Yildizc1 (1982) tarafindan, kentsel yesil alanlar, aktif (cocuk oyun alanlari, mahalle
parki, kent parki, komsuluk parki, semt parki, bolge parki) yesil ve pasif (agacglik alanlar,
eglence yerleri, refiijler, mesire yerleri, mezarliklar) yesil alan olmak tizere iki grupta ele
alimmustir (Yildizci, 1982).

Arabi vd. (2014) tarafindan ise; kentsel yesil alanlar dort kategori altinda degerlendirilmislerdir.
Bunlar; park olarak adlandirilan kamusal yesil alanlar, hastanelerdeki, kamu veya 0Ozel
departmanlardaki vb. acik alanlar gibi yar1 kamusal yesil alanlar, kent sakinleri tarafindan
bakimi yapilan konut bahge birimleri olan 6zel yesil alanlar ile yollar boyunca agag
diizenlemeleri olan sokak yesil alanlaridir (Arabi vd., 2014).

Kentsel yesil alanlar, asagida maddeler altinda verilen biyolojik, iklimsel, fiziksel, sosyal,

psikolojik, ekonomik ve estetik agidan farkli islevler igerirler (Aydogdu, 2018; Giil ve Kiigiik,

2001).

o Fiziksel ve estetik deger saglama

e Kentlerin yapilagsmadan kaynaklanan sert ve keskin hatlarin1 yumusatip, insan ve gevre
arasinda denge saglama

e Havay1 temizleme, tozu tutma, nem dengesini saglama, sicaklik miktarini azaltma, riizgar
hizin1 azaltma vb. gibi iklimsel olaylar iizerinde olumlu etkiler olugturma

e Siir, engel veya perde olusturarak, gizlilik ve mahremiyet yaratma

e Rekreasyonel deger olusturma

e Fiziksel-sosyal-ruhsal saglik lizerinde olumlu etkiler olugturma
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o Kentsel yasam kalitesini arttirma

e Ekonomik yarar saglama.

3. IKLiM DEGISIKLIGi KAVRAMI

Iklim degisikligi kavrami ilk olarak 1827 yilinda Joseph Fourier tarafindan ele alinmistir
(Dispensa ve Brulle, 2003). Havadaki CO2 miktarinin artistyla dogru orantili olarak, iklimin
farklilasabilecegi de ilk kez 1896 tarihinde Isvecli S. Arrhenius tarafindan dngoriilmiis olup,
1979°da da Diinya Meteoroloji Orgiitii tarafindan diizenlenen 1. Diinya iklim Konferansi’'nda
iklim degisikligi konusunun 6nemi vurgulanmigtir (iklimi Duy, 2021). iklim degisikligi,
iklimsel olaylarin ortalama durumu veya degisimlerinde uzun siire yasanan istatiksel olarak
anlaml1 degisimleridir (Giindogan, Bas, Sayman, 2015). Iklim degisikligi kavrami pek ¢ok
farkli sekillerde tanimlanmistir. Ulusal Havacilik ve Uzay Dairesi’ne (NASA) gore; iklim
degisikligi fosil yakitlarin yakilmasiyla atmosfere eklenen gazlar ile, artan sicaklik degisimleri,
deniz seviyesinin yiikselmesi, biiyiikk buz kiitlelerinin kaybi, asir1 hava olaylarinda icinde
oldugu kiiresel olaylar olarak tanimlamaktadir (NASA, 2020). Birlesmis Milletler iklim
Degisikligi Cergeve Sozlesmesi’nde ise iklim degisikligi, “Karsilastirabilir zaman dilimlerinde
gozlenen dogal iklim degisikligine ek olarak, dogrudan veya dolayl olarak kiiresel atmosferin
bilesimini bozan insan faaliyetleri sonucunda iklimde olusan bir degisiklik” olarak
tanimlanustir (BMIDCS, 2002).

Iklim degisikligi son yillarda gdzlemlenen, biitiin canlilarin etkilendigi doga ve yasam iizerinde
olumsuz etkilerinin bulundugu bir siire¢ (Bayramoglu ve Seyhan,2019) olup, baslica sebepleri
ve potansiyel etkileri Cizelge 1.’debelirtilmistir.

Cizelge 1. iklim degisikliginin baslica sebepleri ve potansiyel etkileri (IPCC,2007; Schurer, Hegerl ve
Obrochta, 2015; Jackson, 2018; Turetsky vd., 2019; Cift¢ioglu ve Alvan Bozdereli, 2020).

iklim Degisikliginin Nedenleri Potansiyel Etkisi

Dogal unsurlardan kaynaklanan etkiler - Hava ve suya CO» ve diger gazlarin yayilim1

-Volkanik kaynakl etki -Okyanuslarin derinlik ve kimyasal yapisindaki farklilasma
-Tektonik kaynakl1 etki -Kitalardaki degisim (sekil ve boyut)

-Giines kaynakli enerjide degisim -Gilineste meydana gelen patlamalar

-Sera gazi etkilesimi -Giines lekeleri

-Donmus topraklarin (Permafrost) ¢oziinmesi

Insan faaliyetleri -Meteorolojik verilerin degisiklik gostermesi

-Sera gaz1 oraninin artmasi -Havadaki CO,, CH4 ve N2O oraninin artmasi

- Fosil yakitlarin kullanilmasi -Yagis miktarinin artmasi

-Buzullarin  erimesi, okyanuslarin 1sinmasi  ve deniz
seviyesinin artmasi

- Taskinlarin miktarinda ve sayisal dagiliminda artisin
goriilmesi, toprak kaybi ve gida giivenligi problemleri
-Kuraklik ve ¢ollesme etkisi

-Orman yanginlar1

- Tarimsal iiretimin dénem ve iiriin agisindan degisimi

-Su dongiisiiniin degisim gostermesi

-Ekosistemin etkilenmesi

-Bitki hastaliklarinin artmasi

-Kiy1 ekosistemlerinin etkilenmesi

-Peyzaj yapisindaki farklilasma

-Salgin hastalik riski
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4.IKLiM DEGIiSIKLiGI YESIL ALAN iLiSKIiSi

Yesil alanlar, gesitli ekosistem islevleri ve hizmetleri saglayarak kompakt yesil sehirlerin
gelisiminde Onemli bir rol oynamakta olup, mikroklimatik agidan kent iklimine katkida
bulunurlar (Bowler vd., 2010). Kentsel yesil alanlar, Jenerette vd. (2011)’e gore; genel olarak
1s1y1 emer, golge saglar ve nemi yiikselterek ¢evredeki ylizey ve hava sicakliklarini korur ve
boylece kentsel 1s1 adast etkilerini azaltirlar. Ayni zamanda Kleidon vd. (2000)’nin
caligmalarinda; kentsel yesil alanlarin, bolgesel olarak, buharlagsma-terlemeyi artirarak bulut
ortiisiiniin ve yagisin artmasinda aract olduklari vurgulanmistir. Bununla birlikte bir¢ok
caligmada da kentsel yesil alanlarin, kiiresel iklim diizenleyicisi olarak sagladiklar1 katkilar
ortaya konulmustur (Beard ve Green, 1994; Qian ve Follett, 2002; Pouyat vd., 2006; Zirkle vd.,
2011; Acunavd., 2017). Yesil alanlar; ortam 1sisi1 azaltma, CO, absorbe etme, temiz hava
saglama, topragi besleme, ekosistemdeki yasami ¢esitlendirme, su kaynaklarini besleme, riizgar
ve yagis erozyonunu azaltma, gilriltii azaltma, enerji tliketimini olumlu yonde etkileme,
rekreasyonel etki saglama ve ekonomik deger kazandirma gibi birgok isleve sahiptirler
(Landsberg 1981; Onder ve Polat,2012: Forman, 2014; Hepcan,2019).

Iklim degisikliginin etkilerini azaltmada ve uyumlamada yesil alanlar bir direng
olusturmaktadirlar (IPCC, 2007). Iklim degisikligine direncli kentler olusturmak icin, yesil
alanlarin miktarini arttirmak ve kenti yesil altyap1 sistemlerini gliglendirmek énemli olacaktir
(Iklimi Duy,2021). Ozellikle de kentsel alanlarda iklim degisikligi etkisine yonelik azaltma ve
uyum c¢aligmalarinda, enerji sistemleri ve kullaniminda, binalarda, ulasimda, yesil alan temelli
onlemlerin alinmas1 gerekmektedir (Uncu, 2019).

Iklim degisikligi ile uyum igin, farkli 6lcek ve bicimlerde ele almabilecek araglar ve bunlarm
sagladig1 katkilar Cizelge 2. de verilmistir.

Cizelge 2. iklim degisikligine yonelik etkin kentsel peyzaj planlama ve tasarim yaklasimlari (Landscape
Institute, 2008).

Peyzaj planlama ve tasarima yonelik yaklasimlar iklim degisik]igi ile mﬁcade]eye katka

Acik-yesil alanlar
Yesil odakli ¢atilar ve duvarlar

Hava kalitesini iyilestirme

Yiizey akisini iyilestirme
Tagkinlar1 azaltma

Canlilar i¢in yasam alani saglama
Biyolojik cesitliligi koruma
Cevresel kaliteyi arttirma

Lineer yesil alanlar

Yerel bitki cesitlerinin kullanimi

Yapisal tasarimda  siirdiiriilebilir  malzemelerin
kullanimi

Mezarliklar ve koruluklarin korunmasi

Yenilenebilir enerji kaynaklarinin kullanimi
Kent parklarinin tesis edilmesi

Akarsu kenar1 yesil yollarin korunarak, iyilestirilmesi

Mavi-yesil odakli planlama-tasarim ve uygulama
yaklagimlariin gelistirilmesi
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4.1. Peyzaj Tasarim Ol¢eginde iklim Degisikligi Yesil Alan Tliskisi

Kentsel alanlarda iklim degisikligi yesil alan iligkisi temelinde, en 6nemli tasarim araci yesil
altyapr sistemidir. Oyle ki Ikeobilor (2022) tarafindan; Iklim degisikliginin etki ve sonuglari ile
miicadelede, saglikli yapili ¢evreler yaratmada ve yasam kalitesini arttirmada yesil altyapi
onemli bir ara¢ olarak dngoriilmiistiir. Pauleit vd. (2013) ile Mathevs (2015) de calismalarinda;
yesil altyapi, kentsel 1s1 adasi1 etkisini azaltarak ve yagmur suyu akisini yoneterek sehirlerin
iklim degisikligine uyum saglamasinda etkili oldugu belirtilmistir. Bununla birlikte, AB
Stratejisinin (2013) hedefleri arasinda yesil alt yapiya vurgu yapilarak, iklim degisikligini
azaltmak, uyum saglamak, dayaniklilig1 artirmak hedeflenmistir. 2030 Avrupa Biyogesitlilik
Stratejisinde de yesil alanlar yaratmanin 6énemi vurgulanarak, iklim degisikliginin olumsuz
etkilerini hafifletmek ve azaltmada yesil atyapinin gerekliligine dikkat c¢ekilmistir
(Environment Directorate-General for the Environment, 2013; Romanello, 2021)

Yesil altyapi, ekosistem degerlerini ve iglevlerini korumak icin birbirine baglanan dogal, yar1
dogal ve kiiltiirel alanlardan olusan bir ag1 kapsamakta olup, bitki ortiisli veya toprak sistemleri,
gecirgen kaldirim veya diger gozenekli yiizeyler veya alt tabakalar, yagmur suyunun toplanmasi
ve yeniden kullanimi veya depolamak, sizmak veya yagmur suyunu buharlastirarak
kanalizasyon sistemlerine veya ylizey sularma akisi azaltmak olarak tanimlanmaktadir
(Ikeobilor, 2022). Yesil altyapi, biiylik 6lgekli ¢alismalardan kiigiik 6lgekli ¢aligmalara kadar
genis bir yelpazedeki uygulama alanlarini igermektedir. Kentin sorunlarina ekonomik, ekolojik
ve sosyal avantajlar sunan ¢oziimler yaratmaktadir (Hepcan,2019; Semiz,2016; Aslan ve
Yazici, 2016).

Kentsel yesil altyap1 bilesenleri; gecirgen yiizeyler, yesil temali sokaklar, kaldirimlar,
otoparklar, catilar ile yagmur bahgeleri, yagmur suyu depolama alanlari, bitki topluluklarindan
olusan hendekler ve aga¢ kiimeleridir (Hepcan, 2019; Semiz, 2016; Aslan ve Yazici, 2016;
Arslantas, Sanalan ve Cil, 2020; Kaya, 2018).

Gecirgen Yiizeyler: 1klim degisikliginin bir sonucu olarak, tagkinlardan ve kentsel su
hidrolojisinden korunmak i¢in kentsel akisin siirdiiriilebilir bir gsekilde ydnetilmesi
gerekmektedir. 1970'li yillarda artan yagis olaylar1 nedeniyle gegirgen yiizeyler, 6zellikle
Amerika Birlesik Devletleri gibi iilkeler ve birgok Avrupa iilkesinde ilgi odagi haline gelmistir
(Beecham, vd., 2010; Scholz vd., 2007; Cui ve Bhattacharya, 2015; Brown ve Brost, 2014).
Gegirgen yiizeyler, yagmur suyunun depolanmasini ve filtrelenmesine olanak saglayan yiizey
kaplamalaridir (Semiz, 2016; Akbulut ve Haksever, 1996).

Gorsel 1°de gegirgen yiizey 6rnegine yer verilmistir.

PROCEEDING BOOK Academy Global Publishing House 32

| LONFEREY
o £ .

.Y
onnst®



| LONFEREY
5 <,

.

KkDey,

AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
March 22 - 24, 2024 Mus
ISBN NO. 978-625-6830-95-0 [

Gorsel 1. Gaziantep Kavaklik Park’tan gegirgen ylizey 6rnegi (URL-2)

Yesil Sokaklar / Sokak Agaclandirmasi: bu uygulamada; ilkimden kaynakli sorunlara karsi,
kentin yesil alan miktarini artirma, hava kalitesini artirma, yilizey suyunun azaltilmasi, 1s1 adasi
olusumunu azaltma gibi etkiler olustururlar (Arslantas, Sanalan ve Cil, 2020; Hepcan, 2019;
Semiz,2016). Pansinger (2018)’in ¢aligmasinda da enerji ile fonksiyon, gevre ile estetik,
teknoloji ile doga arasinda dengenin oldugu, insan ihtiyaglarinin 6n planda oldugu, akilli ve
yesil sokaklarin tasarlanmasinin iklim degisikliginin etkileri ile miicadelede etkili oldugu
vurgulanmistir. Fallast, vd. (2021)’in c¢alismasinda da iklime duyarli sekilde tasarlanan
sokaklarda; sogutma, siirdiiriilebilir yagmur suyu yonetimi ve sokak drenaji, estetik ve akustik
iyilestirme saglandigina dikkat ¢ekilmistir. Gorsel 2’de yesil sokak 6rnegine yer verilmistir.

Gorsel 2. Diyarbakir yesil sokak 6rnegi (URL-3).

Yesil Kaldirimlar / Yesil Yaya Yollari: Yagmur suyunun toplanmasi ve filtrelenmesi amaciyla
yesil altyapt bilesenlerinin birlestirilmesiyle yesil cadde ve sokaklar olusturulmaktadir.
Gegirgen kaldirimlar, biyolojik gdller, saksilar ve agaglar sokaga veya tasarima dabhil

edilebilecek bilesenlerin Ornekleridir (EPA,2024). Gorsel 3’te yesil kaldirirm 6rnegine yer
verilmistir.
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Gorsel 3.Istanbul/Beykoz yesil kaldirim 6rnegi (URL-4).

Yesil Otoparklar: Yesil altyapr sisteminde otopark uygulamalari; dogal bitki tiirlerinin
kullanildig1 ve gegirgen yiizeyler kullanilarak olusturulmakta olup, yagmur suyunu toplayan,
filtreleyen gegirimli yiizeye sahip alanlardir (Hepcan, 2019; Inan, 2020). Gérsel 4’te yesil

otopark ornegine yer verilmistir.

Gorsel 4.Yesil otopark 6rnegi (URL-5)

Yesil Catilar: Bir yapinin ¢atisinda uygulanmis bitkilendirme ve diizenlemeyi ifade etmektedir
(Eksi, 2014). Yesil catilar iklim degisikligi siirecinde alternatif bir tasarim bi¢imidir. Keza
Willenbrock (2020)’nin yapmis oldugu calismada; bir metrekarelik yesil ¢ati alan1 glinde iki
litre suyu buharlastirmaya ve yilda on gram ince tozu baglamanin yani sira 375 gram CO2'yi
emmeye yeterli oldugunun vurgulanmasi bunu destekler niteliktedir. Ayrica sokak giiriiltiistinii

azaltmada ve enerji tasarrufunda etkilidirler (Willenbrock, 2020). Gorsel 5°te yesil ¢at1 6rnegine
yer verilmistir.
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Gorsel 5. Izmir ligkuyular aktarma ve otopark merkezi yesil ¢at1 rnegi (URL-6)

Yagmur Bahcgeleri: Yagmur bahgeleri, yagmur suyunu toprak bazli bir ortam araciligiyla
topraga emen, patojenleri ortadan kaldiran, yagmur suyu akisinda bulunan besin maddelerini,
organik maddeleri ve ¢esitli agir metalleri azaltan kiigiik siingerler gorevi goriir (Miiftiioglu ve
Per¢in,2015; Malaviya vd., 2019). Gorsel 6’de yagmur bahgesi drnegine yer verilmistir.

Gorsel 6. Trakya Universitesi yagmur bahgesi 6rnegi (URL-7)

Yagmur Suyu Depolama Tanki: Catilardan akan yagmur suyunu toplamak i¢in tasarlanmistir
(Gorsel 7). Bu sistemde yagmur suyu toplanir, bir oluk sistemi araciliiyla depolama tanklarina

iletilir ve son olarak ¢esitli alanlara dagitilir. Yagis sirasinda toplanan su, yagmur suyu ¢esitli
su ihtiyacin1 karsilamak {izere kullanilir (Selimoglu ve Yamagl1,2022).
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Gorsel 7. izmir Biiyiiksehir Belediyesi yagmur suyu depolama tanki 6rnegi (URL-8)

Bitki Ortiisiinden Yapuan Hendekler: Bitki hendeklerinin temel islevi ekosistemlerde,
ozellikle de tarimsal ekosistemlerde hava-su iliskilerini diizenlemektir. Hendekteki bitki ortiisii
akintt suyunun hizini azaltir, bu su daha sonra filtrelenir ve sonunda topraga veya yagmur
kanalizasyonuna ulagir, bu da suyun kalitesini artirir. (The City of Lancaster, 2011; Brankovig
vd., 2019, Kiryluk, 2022). Bu uygulamaya iliskin gorsel Gorsel 8. de verilmistir

Gorsel 8. Bitki ortiisiinden yapilan hendekler 6rnegi (URL-10)

Agac Kiimeleri/Bitki Kutulari: Kentsel alanlarda agag kiimeleri; estetik deger, yaban hayati ile

etkilesim, mekan duygusu, egitim ve dinlenme vb. olmak iizere 6nemli kiiltiirel hizmetler sunar
(Hirons ve Sjoman, 2019).

Gorsel 9. Agag kiimeleri 6rnegi (URL-11)
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Yesil altyapi, kentsel alanlarda 1siyr emen yiizeyleri azaltir, giinesten korumayi arttirir,
golgeleme ve buharlagsma ile sogutmay1 saglar (kentsel alanlarda mikro klimatik bolgelerin
olusumunu saglar), havanin kalitesini ve dogal su tutma oranini arttirip, havadaki kirleticilerin
tutulmasini, giiriiltiiniin maskelenmesi gibi gevresel kirleticileri filtrelemektedir. Bu nedenle,
kentsel yesil alanlarla dogrudan baglantili ekosistem hizmetleri, hava filtreleme (karbon tutma),
mikro iklim diizenlemesi, yagmur suyu drenaji (su diizenlemesi veya yagmur suyu yonetimi),
tiir ¢esitliliginin ve kompozisyonunun kiiltiirel ve egitimsel degerin artmasi gibi bir¢ok isleve
sahiptir (Semeraro vd., 2021).

5. SONUC VE ONERILER

Giliniimiiz kosullarinda; iklim degisikligi, kiiresel-bolgesel-yerel diizeyde c¢esitli etkiler
yaratmas1 nedeniyle dnemli bir sorun olarak ¢ikmustir. Iklim degisikligi etkisi ile olusabilecek
ve/veya olusan sorunlarla miicadelede ise yesil alanlar 6nemli bir ara¢ olmus ve kentsel yasam
kalitesi ile iliskilendirilmistir. Bu dogrultuda; glinlimiizde kiiresel iklim degisikliginin etkilerini
en aza indirebilmek ve daha yasanabilir kentler planlayabilmek igin direngli peyzaj tasarim
yaklagimindan daha fazla yararlanilmasi ve entegrasyonunun saglanmasi onerilmektedir. Yesil
alanlar iklim degisikligi ile uyum ve risklerin azaltilmasinda 6énemli bir ara¢ olup, tasarim
Olcegindeki calismalarda temel olusturmalidir. Bu kapsamda peyzaj tasarim 6l¢eginde iklim
degisikligi yesil alan iliskisine iliskin Oneriler gelistirilerek asagida maddeler seklinde
sunulmustur.

Peyzaj tasarim olgeginde iklim degisikligi yesil alan iliskisi i¢in oneriler:

e Kentsel koridorlar1 (sokak, cadde, kaldirim) olusturan agik alanlarda yerel dokuya uygun
bitkilerin secilerek, uygulanmasi

e Otoparklar alanlarinda genis ta¢ yapan agaclar kullanilmasi, zemin alaninda yesil alan
oraninin arttirtlmasi

e Agac dikiminin uygun olmadigi alanlarda tekerlekli saksilar igerisinde bitkilendirme
caligmalarinin yapilmasi

e Yagmur bahgelerinin kentsel alanlarda yaygin kullaniminin saglanmast

e Gecirgen malzeme kullaniminin yayginlastirilmasi

e Yesil cati, dikey bahge, balkon bitkilendirmesi gibi uygulamalarin gelistirilmesi

e Otopark, meydan vb. gibi alanlarda gecirimli yiizeyler olusturularak, sert zemin miktari
azaltilmasi olarak belirtilebilir.

Sonug olarak; iklim degisikligi 6zellikle kentsel alanlarda, yerel 6l¢ekten kiiresel 6lcege kadar

farkl1 boyutlarda olumsuz etkiler gostermekte olup, yesil alanlar ise kentlerde iklim

degisikliginin etkilerinin azaltilmasinda 6nemli bir etki olusturmaktadir. Bu durum, kiiresel

iklim degisikligi slirecinde, tasarim ve uygulama ¢aligsmalarinda yesil alanlarin basrol oynamast

gerekliligini gostermistir. Bu kapsamda iklim degisikligi yesil alan etkisi konusunda yapilacak

caligmalar, olas1 iklim degisikliginin olumsuz etkileri ile miicadelede 6nemli bir farkindalik

olusturacak olup, konu ile ilgili ¢calisan arastiricilar i¢in de katki saglayacaktir.
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Not: Bu ¢alisma, Tekirdag Namik Kemal Universitesi Fen Bilimleri Enstitiisii Kentsel Tasarim
Anabilim Dalinda yiriitilen Yiksek Lisans seminer c¢alismasindan yararlanilarak
hazirlanmustir.
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OZET

Gegmisten giiniimiize kentsel niifus miktar1 ve yogunlugundaki artig, yash niifus oranindaki
degisim ve dezavantajli gruplarin varlig1 ile pandemi, iklim degisikligi vb.nin etkisinde;
yasanilabilir sehirlerin gelisiminde kentsel yesil alanlar 6nemli bir rol oynamaktadir. Bu
noktada yesil alanlar kisiler tizerinde; doga ile etkilesim kurma, fiziksel-ruhsal-sosyal sagligi
iyilestirme, biyogesitlilige katkida bulunma, doga odakli deneyim kazanma gibi farkh etkiler
olustururlar. Kentsel alanlarda, siirdiiriilebilir yagsama dair ¢esitli etkiler olusturan yesil alanlar,
farkli smif ve bigimlerde adlandirilirlar. Bir¢ok ¢alisma kapsaminda da duyusal bahgeler,
kentsel yesil alanlarin yeni bir bi¢imi olarak tanimlanmis olup, genel cergevede egitim, saglik,
deneyim, rekreasyon ve bahgecilik gibi kisisel kazanimlarda 6nemli bir rol oynayarak, tarih
boyunca g¢esitli amaclarla kullanilmislardir. Bu ¢ercevede bildiri ana konusunu “duyusal
bahcgeler” olusturmustur. Ana konu paralelinde; duyusal bahg¢e kavrami, o6zellikleri ve
faydalarina iligkin bilgiler verildikten sonra, ulusal ve uluslararasi 6l¢ekli 6rnekler tizerinden
duyusal bahcelere iligkin genel degerlendirmeler yapilmasi planlanmistir. Caligma literatiir
verilerine dayali olarak gerceklestirilmis olup, ilgili degerlendirmeler c¢esitli gorsellerle
desteklenerek sunulmustur. Calismadan elde edilen sonuclar, duyusal bah¢e kavraminin 6nemi
ve amacina bagli olarak kentsel yesil alanlar igerisindeki rolii ve etkisinin tanimlanmasi

hususuna katki saglayacag diistiniilmektedir.

Anahtar Kelimeler: Kentsel yesil alan, Duyusal bahge, Bahge tasarimi, Peyzaj tasarim.
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1.GIRIS

Giiniimiizde kiiresel niifusun biiytik bir boliimii kentsel alanlarda yasamakta (Gongalves vd., ,
iklim degisikligi vb.nin etkisinde yasanilabilir sehir odakli yaklasimlar gelistirilmistir.
Yasanilabilir sehir konseptinde de kentsel yesil alanlar 6nemli bir rol oynamistir (Gongalves
vd., 2019, Zajadacz ve Lubarska, 2023).

Birgok ¢aligma kapsaminda da; duyusal bahgeler, kentsel yesil alanlarin yeni bir bigimi olarak
tanimlanmis (Ellis, 2011; Wintherbottom vd., 2015; Brown vd., 2021; Zajadacz, ve Lubarska,
2023; Krzeptowska-Moszkowicz vd., 2023) olup, genel ¢ergevede egitim, saglik, deneyim,
rekreasyon ve bahgecilik gibi kisisel kazanimlarda 6nemli bir rol oynayarak (Keniger vd., 2013;
Shanahan vd., 2015; Wintherbottom vd., 2015; Krzeptowska-Moszkowicz vd., 2023), tarih
boyunca ¢esitli amaglarla kullanilmislardir. Giiniimiizde de duyusal bahgeler, insanin dogayla
temasina aracilik ederek, modern insanin bu ihtiyaglarini karsilamak iizere tasarlanmislardir
(Fetell Lee, 2018). Bu cercevede calisma “duyusal bahgeler kentsel yesil alanlarin bir pargasi
olup, kisiler lizerinde 6nemli kazanimlar olusturarak saglikli kentlerin gelisiminde etkilidirler”
hipotezi lizerinde kurgulanmistir. Hipotez gercevesinde; duyusal bahge kavrami, 6zellikleri ve
faydalarina iliskin bilgiler verildikten sonra, ulusal ve uluslararasi 6lgekli drnekler lizerinden
duyusal bahgelere iliskin genel degerlendirmeler yapilmasi planlanmistir. Calisma literatiir
verilerine dayali olarak gerceklestirilmis olup, ilgili degerlendirmeler cesitli gorsellerle
desteklenerek sunulmustur.

2.DUYUSAL BAHCE KAVRAMI VE GELISIMI

Duyusal bahgeler, ¢esitli duyusal deneyimlerin yogunlastigi, egitimden rekreasyona genis bir
kullanic1 kitlesine olanak saglayan, kullanicilarin dogay1 deneyimledikleri bahgeler olarak
tanimlanmaktadirlar. Duyusal bahgelerde, tiim bilesenlerin (sert ve yumusak peyzaj, renk, doku
vb.) duyular1 uyaracak sekilde tasarlanmasi hususu diger bahgelerden farkini ortaya
koymaktadir (Raveendra, 2014; de Wit, 2016). Duyusal bahg¢elerde ana amag, bahgenin peyzaj
elemanlariyla etkilesimiyle, farkli kullanict gruplarinin iyilestirilmesine olanak taniyacak
sekilde insan duyularin1 harekete gegirmektir (Zajadacz, ve Lubarska,2023).

Duyusal bahge, bahgecilik ve kentsel yesil alan kavramlarina yonelik hizla gelisen bir yaklasim
olup, doga unsurlarini1 ve ¢evredeki manzaray1 deneyimlemek i¢in yiiksek kaliteli, erisilebilir
bir ortam saglamaktadir (Ellis, 2011; Brown vd., 2021). Biyolojik ¢esitlilige sahip, stresi azaltan
saglikli yasam bahgeleri yaratilmasi amaciyla dogayla baglanti kurulacak yerler olarak
tasarlanmigtir (Keniger vd., 2013; Shanahan vd., 2015).

Duyusal bahgelerin tarihi ¢cok eskilere dayanmakta olup; bitki, giines 15181, su, kum, kus sesleri,
hayvanlar ve diger bir¢ok bilesen tedavi edici olarak kullanilmistir. Eski Cin filozoflarinin ve
doktorlarinin yazilarinda miizik, Eski Misir'da da hayvanlar ve bitkiler tedavi yontemi olarak
kullanilmiglardir (Zajadacz, ve Lubarska, 2023). Bununla birlikte; duyusal bahge fikri ilk olarak
1970°li yillarda Birlesik Krallik ’ta bahgecilik terapisi hareketinden ortaya ¢ikmustir. Ik duyusal
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bahgeler genellikle halka agik parklarda bulunan genellikle 'Korler Bahgesi' olarak kokulu
bitkiler, kabartma etiketler ile ylikseltilmis c¢icekliklerin birlesiminden olusan, tabelalarla
gosterilen kiiciik alanlarda goriilmiislerdir. Ancak sonrasinda, engelli insanlar i¢in olusturulan
0zel alanlar yerine duyusal deneyime olanak taniyan kapsayici tasarim yaklasimi ile yesil
alanlarin olusturulmas1 gerektigi fikri ortaya ¢ikmistir (Hussein,2012). Tiirklerde Islamiyet’ten
sonra ¢esitli meyvelerin, ¢igeklerin, akarsularin bulundugu bir ‘cennet bahgesi’ benzetmesi ile
bahgeler olusturmuslardir. Ancak Osmanli Devleti’nin kurulmasiyla bu bahgeler, toplumun sifa
icin yararlanabilecegi alanlar haline gelmistir. Ozellikle hastane bahgeleri hastalarin su sesi ve
sifal1 bitkiler ile tedavi edilecegi alanlar olarak kullanilmistir (Caliskan, 2020).

Ozellikle; 2010’Iu yillarla birlikte duyu bahgelerinin kullanicilar iizerindeki pozitif etkileri
sebebiyle diinya ¢apinda daha fazla ilgi gormiistiir. Glinlimiizde ise; duyusal bahge, kentsel
tasarimda yeni bir multidisipliner yonelim olarak; peyzaj, sanat, ¢evre, pedagoji, tip ve sosyal
bilimlerin ilgisini ¢ekerek dnemli bir arastirma konusu haline gelmistir (Fetell Lee, 2018).
Vukovic ve Mingaleva (2023)’lin caligsmasina dayanarak; duyusal bahgelerin tarihsel siiregteki
kullanimlarina iligskin degisim Cizelge 1. de verilmistir.

Cizelge 1. Duyusal bahgelerin tarihsel siiregteki kullanimlari (Vukovic ve Mingaleva, 2023).

Yillar Kullanim tiiri

1900’lii yillardan 6nce Refah

1900-1950 Yetiskinler i¢in sifa

1950-2000 Ozel ihtiyaglar1 olan gocuklar ve yetiskinler
i¢in sifa

2000-2010 Egitim

2020’li yillarda Anti-stres ve genel refah

3.DUYUSAL BAHCELERININ OZELLIKLERI VE FAYDALARI

Duyusal bahgeler, kullanicilar iizerinde ¢esitli islevlere sahip olup, iyilestirme, egitim ve
onarim-yenileme olmak {izere ili¢ temele dayandirilmistir (Zajadacz ve Lubarska, 2023).

Duyusal bahgeler, duyular1 harekete geciren 6zel nitelikli alanlar olusturarak, kullanicilari
stresten uzaklastiran, memnuniyet ve giivenlik duygusu saglayarak, sosyallesme, zihinsel ve
fiziksel saglik sorunlar1 olan kisiler i¢in yagam kalitesi arttirma, egitim, dinlenme ve ¢oklu
terapiler gibi islevleri bulunmaktadir (Clatworthy vd., 2013; Gonzalez ve Kirkevold, 2016;
URL-1).

Duyusal bahgeler genel olarak, kullanim sekline gore aktif ve pasif bah¢e olmak iizere 2 ana
temelde siiflandirilmakta olup,
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Aktif bahgeler, icerinde faaliyetlerin oldugu, kullanicilarin bahgeyle ugrastig: aktif kullanima
olanak saglanan alanlardir. Pasif bahgeler ise koku, gérme gibi sadece duyusal uyarimlarin
oldugu alanlardir (Gonzalez ve Kirkevold, 2016).

Duyusal bahgeler, park, okul, hastane, huzurevi ile ev bahgelerinde yer almakta olup, farkli
kullanici gruplarina gesitli faydalar sunmaktadir.

Cocuklar i¢in: Duyusal bahgeler, cocuklarin motor becerilerini, biligsel gelisimlerini ve
sosyallesmelerini destekleyerek, farkli doku ve kokularla etkilesim kurarak 6grenmelerini ve
hayal giiclerini gelistirmelerine olanak saglar (Nikravesh ve Tabaeian, 2016).

Yetiskinler icin: Duyusal bahgeler, yetiskinler icin stresi azaltma, rahatlama ve dogayla
baglantt kurma imkani sunarak (de Wit, 2016; Vukovic ve Mingaleva,2023), hafiza ve
konsantrasyon gibi bilissel fonksiyonlar1 da gelistirmeye yardimei olabilir. Oyleki; Souter-
Brown (2021) tarafindan; duyusal bir bahgenin stresi etkili bir sekilde azalttig1, refahi artirdig:
ve iyilestirdigi, biyolojik ¢esitlilige katkida bulundugu ve siirdiiriilebilir yagami destekledigi
belirtilmistir.

Ozel gereksinimli bireyler icin: Duyusal bahceler, gérme, isitme engelli ve otizm spektrum
bozuklugu gibi 6zel gereksinimli bireyler i¢in uyarici ve kapsayicit bir ortam sunarak,
duygularmi ifade etmelerine ve gevreleriyle etkilesime girmelerine yardimer olur. Ornegin;
Malaya Universitesi Tip Merkezi'ndeki Terapotik Duyusal Stimiilasyon Bahgesi 6zelinde
yapilan calismada; kullanicilarin duyusal uyaranlarmin peyzaj o6zellikleriyle etkilesiminin
sosyal davraniglarda olumlu gelismeleri destekledigi ortaya konulmustur (Hussein vd., 2016).
Sensoy (2017)’un caligmasinda da otizmli bireyler i¢in 6zel olarak tasarlanan bir duyu
bahg¢esinin, motivasyon kaynagi olabilecegi ve kisinin yeteneklerinin gelistirmesinde etkili
olacagi belirtilmistir (Sensoy, 2017).

Duyusal bahgeler, insan refahi tizerindeki etkilerinin disinda, egitimsel veya sosyal iglevleri de
bulunmakta olup, kentsel yesillik sistemi icerisinde de bir aragtirlar (Wintherbottom vd., 2015;
Krzeptowska-Moszkowicz vd., 2023).

Dolayisiyla, duyusal bir bahge tasarlarken, kullanici kitlesinin ihtiyaglarini ve tercihlerini géz
oniinde bulundurmak onemli olup, duyular temel alarak tasarlanmalidir. Ciinkii, duyusal
bahg¢enin temel dayanagi, kullaniciya duyusal deneyimler sunmaktir. Bunlar, gérme, dokunma,
koku, tat ve isitme olup, tasarimda farkli duyulara hitap eden cesitli 6geler olarak
kullanilmaktadir (URL-2; URL-3; Kececioglu, 2014; Jasmin, Sathyan ve Beela, 2023).

(Cizelge 2).
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Cizelge 2. Duyular ve uyaracak dgeler (URL-1; URL-4).
Duyular | Ogeler ve gorselleri
Gorme Renk, doku, 151k, golge, formlar

Koklama

4

Isitme Kuru yapraklar, g;kﬂh yiirtiyiis yollari, i’iizgar, kus-kelebek-mart1 vb. hayvan
sesleri, su

Dokunm | Bitki kabugu, yapraklar, ¢igekler, tohmlar ve meyveler
a R
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Tat alma

aromatik bitkiler
] “ ?‘ :

4. DUYUSAL BAHCE ORNEKLERI

Ulusal ve uluslararasi
degerlendirmeler yapilmistir.

Olgekli

4.1. Duyusal Bahcelere iliskin Ulusal Ornekler

ornekler {izerinden duyusal bahgelere iliskin genel

Ulkemiz 6zelinde, farkl1 kullanic1 gruplarina hitap eden duyusal tasarima hitap eden bahgeleri
bulunmakta olup, bu béliimde ii¢ adet rnek iizerinde gesitli degerlendirmeler yapilmustir. Ilgili
degerlendirmeler; park ve/veya bahgelerin yapim yili, biiytikliigii, kullanim amaci, kullanict
tipleri ile aktivite tiirleri agisindan gorsellerle desteklenerek yapilmis olup, aciklamalar Cizelge

3. de sunulmustur.

Cizelge 3. Ulkemiz 6zelinde duyusal tasarima hitap eden bahge drnekleri (URL-5; URL-6;
URL-7; Caliskan Mimarlar ve Celik Canga, 2021).
Gebze/Izmit Duyu Parki Ornegi

Yapim Yih-Biiyiikliigii

.Aktivite Tiirleri ve Alanlar1

Kullamc Kitlesi

2017
21.000 m?

Oyun grubu, atlama parkurlari,
macera parkuru, duyu parkuru,
hobi  bahgeleri, basketbol
sahasi, spor aletleri, ahsap
atolyesi,  kiimes,  oturma
banklar ve fiskiye

Engelli c¢ocuklar ile tim
kullanicr gruplari

Kullanim Amaci:
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Engelli ¢ocuklarin renkler, kokular, sekiller, hayvanlar ve bitkilerle iletisime gecerek duyusal

algilar1 yoluyla eglenmeleri ve doga ile iletisim kurmalar1 amaclanmustir.

Zeytinburnu Tibbi ve Aromatik Bitkiler Bahcesi/Istanbul
‘. o555 “}* T IR bV

L .

2005 S Tropik seae ﬁreti serasi, | Tiim kulla1c1 grliplarl
14.000 m? herbaryum, tohum bankast,
laboratuvar, egitim ve

arastirma merkezi, kiitliphane
ve hayvan bahgesi

Kullanim Amaci:
Doganin iyilestirici ve biitiinlestirici roliinden yararlanarak, tibbi bitkilerin {iiretilmesi,
tanitilmasi, korunmasi ve gelistirilmesi amaglanmigtir.

Alanya Terapi Parki / Antalya

%’;g‘g , ~

Yapim Yih-Biiyiikliigii Aktivite Tiirleri ve Alanlar1 | Kullamc1 Kitlesi
2022 Kafe, biyolojik havuz, sifali | Tiim kullanict gruplar
2133 m? bitkiler bahgesi, doku yiiriiyiis

yollari, heykel, mini kaskatl
havuz, oturma alanlari, bitki
tiinelleri, gezinti yollar1

Kullanim Amaci:
Kullanicilara yonelik olarak; yenilebilir ve tibbi bitkiler, renkler, dokular, yiiriiyiis yollari,
riizgar canlari, kus evleri, baharatli dokunma masasi ve su alanlar1 vasitasiyla duyular1 harekete
gecirerek doganin iyilestirici ve sakinlestirici etkisinden faydalanmak amaglanmaistir.

4.2. Duyusal Bahcelere iliskin Uluslararasi Ornekler

Bu boliimde, farkli iilke 6rnekleri iizerinden duyu bahgelerine iliskin genel degerlendirmeler
yapilmis olup, Cizelge 4. de sunulmustur.
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Cizelge 4. Farkli iilke 6rnekleri tizerinden duyusal tasarima hitap eden bahge 6rnekleri (URL-8; URL-
9; URL-10; URL-11; URL-12; URL-13).

‘-J’W Al R

Yapim Yih-Biiyiikliigii | Aktivite Tiirleri ve Alanlari Kullanie1 Kitlesi
2017 Sebze bahgesi, senlik atesi bahgesi, cicek | Ozel bakima
3500 m? bahgesi. ihtiyag duyan

kisiler ve tim
kullanicilar

Kullanéim Amaci
Ozel bakima gereksinim duyan kisiler i¢in, duyular1 kullanarak dogayla etkilesim kurmak ve

cesitli etkinliklerde bulunmaktir. 2018 yilinda "6zgiin biitiinliigii ve i¢inde bulundugu toplumun
kamusal alanina 6nemli katki saglamasi" nedeniyle ASLLA Landmark &diiliini almistir.

Yapim Yih-Biiyiikliigii | Aktivite Tiirleri ve Alanlar: Kullamc Kitlesi
2014 Yiiriiyiis yollari, meyve agaclari, koni bigimli | Tim kullanict
2500 m? yiikseltiler, oturma alanlari, deneyim alanlar1 | gruplar

otopark

Kullanim Amaci

Bahgenin amaci, alanin tamamini géremedikleri ve manzaranin siirekli degistigi bir yola davet
etmektir. Bahce, kullaniciya farkli deneyim sunmak amaciyla 5 alandan olusmaktadir. Her bir
alan duyusal bir deneyimi temsil etmektedir. Bu alanda kullanilan malzeme ve bitki ortiisii de
bunlarla iligkili olacak sekilde kullanilmistir. Alanlarin arasinda gegen yol ile bahgeyi yavas
yavas kesfetmek ve deneyimlemek amaglanmaistir.

Tat alma duyusunun deneyimlenmesi i¢in; limon (Citrus limon), siis erigi (Prunus cerasifera),
armut (Pyrus communis), portakal (Citrus sinensis), kayisi (Prunus armeniaca) ve seftali (Prunus
persica) gibi meyve agaglar1 kullanilmistir.
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Isitme duyusu igin ses canlar1 ve oyun alani bulunmaktadir. Ayrica yiiriirken ses cikaracak
malzeme olan cakil taglarina da yer verilmistir.

Dokunma duyusunu harekete gecirmek amaciyla olusturulan alanda; yesil zemin ve kum

kullanilmustir.

Koku duyusunu temsﬂ eden alanda kokulu bitkiler kullanilmistir.
elil bahgesi tasarlanmistir.

Yapim Yih-Biiyiikliigii

Aktivite Tiirleri ve Alanlar

Kullanici Kitlesi

2002
64.000 m?

bahgesi, yansima bahgesi, hikaye totem

bahgesi, doku yiirliylis yollari, heykel, oturma
alanlari, su alanlar1

Bilgelik Bahgesi, kutlama bahgesi, tefekkiir

Gorme engelliler

Kullanim Amaci

amaglanmstir.

Yapim Y111-Biiyiilﬁgii

Gorme engelliler i¢in dokunma, ses ve koku duyulartyla siiriikleyici bir deneyim yaratmak

& roA PAYOH
PEISORYPARK S

Aktivite Tiirleri ve Alanlar:

Kullamic Kitlesi
2009 Belediye parki, pasif alanlar, genis kapsamli | Yashlar, tim
114.403 m? bitki paleti, ses iireten unsurlar, yliriiyiis yollar1 | kullanicilar

Kullanim Amaci:

Duyusal unsurlardan yararlanarak, dogaya dayali deneyimlerin kazanilmasi amag¢lanmaistir.

Omnekler incelendiginde; duyusal bahgelerin, renk, doku, 151k, gdlge, formlar, kokulu ve
aromatik agac, cali, mevsimlik ve yer oOrtiicii bitkiler, ¢akilli yiirliyiis yollari, riizgar, kus-
kelebek-mart1 vb. hayvan sesleri, durgun ve hareketli su yiizeyleri ile yiikseltilmis yapisal
unsurlar1 kullanarak, deneyim, etkilesim, iletisim ve iyilesme gibi farkli etkiler olusturacak
tasarimlar ve uygulamalar lizerinde kurgulandigi goriilmistiir.
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5.SONUC VE ONERILER

Calismanin genel ¢ercevesini duyusal bahgeler olusturmus olup “duyusal bahgeler kentsel yesil
alanlarin bir pargasi olup, kisiler lizerinde énemli kazanimlar olusturarak saglikli kentlerin
gelisiminde etkilidirler” hipotezi iizerinden literatiir verilerine dayali olarak gelistirilmistir.
Calisma kapsami gergevesinde elde edilen sonuglar asagida maddeler seklinde verilmistir.

e Duyusal bahge tanimlanarak, tarihi siire¢ igerisindeki gelisimine iliskin genel
degerlendirmeler yapilmustir.

e Duyusal bahgelerin ¢ocuklar, yetiskinler ve 6zel gereksinime sahip bireyler iizerindeki
faydalarina iliskin bilgilendirmeler yapilmistir.

e Ulkemiz 6zelinde duyusal tasarima hitap eden Gebze, Zeytinburnu, Alanya dzelinde bahge
ve park Orneklerine iliskin genel degerlendirmeler cizelge ve gorseller araciligiyla
sunulmustur.

e Diinyadan, Danimarka, italya, ABD ve Avustralya rneginde duyusal bahgelere iliskin genel
degerlendirmeler yapilmistir.

Sonug olarak, tarihi siirecte kisiler duyular araciligiyla ¢evrelerini kesfederek, dogay1 ¢esitli
amaglarla kullanmislardir. Bu noktada duyusal bahgeler; cocuklar, yetiskinler ve 06zel
gereksinime sahip bireylerin duyusal deneyimlerini tesvik etmek ve dogayla etkilesimlerini
artirmak amaciyla 6zel olarak tasarlanmis alanlar olarak yer almislardir. Cesitli bitki tiirleri,
dokular, renkler, formlar, kokular araciligiyla kisilerin duyularini etkileyerek, genel ¢ercevede
egitim, saglik, deneyim, iletisim, rekreasyon ve bahgecilik gibi kisisel katkilar saglamislar ve
bu durum bir¢cok calismada da vurgulanmistir (Keniger vd., 2013, Shanahan vd., 2015;
Wintherbottom vd., 2015; Krzeptowska-Moszkowicz vd., 2023). Nordh vd. (2009), Adevi ve
Martensson (2013)’lin ¢aligmalarinda da bahgelerin kisilerin dogal cevreyle baglantisini
gliclendirerek, fiziksel-sosyal-ruhsal iyilesme siirecini olumlu etkileyerek, etkilesim ve kesif
imkan1 sagladiklart belirtilmistir. Buradan yola ¢ikilarak, duyularin kentsel yesil alanlarin
tasariminda bir ara¢ olarak kullanilmasi, saglikli ve yasanilabilir sehirlerin gelisiminde 6énemli
olacak olup, duyu bahgesi odakli uygulamalarin tesvik edilmesinin gerekli olacagi
diistiniilmektedir.
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ANTIBACTERIAL EFFECTS OF BOLETUS EDULIS, CANTHARELLUS
CIBARIUS, CRATERELLUS CORNUCOPIOIDES, AGARICUS BISPORUS,
PLEUROTUS OSTREATUS AND MORCHELLA ESCULENTA MUSHROOMS

Dr. Ozge OZCAN
Kirklareli University, - ORCID ID 0000-0002-5661-0444
Dr. Gamze ALTINTAS KAZAR
Trakya University, - ORCID ID 0000-0002-0220-0263
Elif GEZER ASLAN
Kirklareli University, ORCID ID 0000-0003-4645-3892

ABSTRACT

In this study, the antimicrobial effects of Boletus edulis, Cantharellus cibarius, Craterellus
cornucopioides, Agaricus bisporus, Pleurotus ostreatus and Morchella esculenta mushrooms
on 8 human pathogenic bacteria (Enterococcus faecalis ATCC 29212, Staphylococcus aureus
ATCC 29213 (1), Staphylococcus aureus ATCC 6538 (2), Escherichia coli 0157H7 NCTC
11774, Enterobacter aerogenes -Clinical Isolate-, Listeria monocytogenes ATCC 13932,
Bacillus cereus ATCC 14774, Salmonella enteritidis ATCC 13076) were determined. For this
purpose, methanol and acetone extracts of dried edible mushroom species were obtained. Disc
diffusion method was used to determine antimicrobial activity. As a result of the analyses, it
was determined that different mushroom species showed varying rates of antimicrobial activity
on different bacteria. In this study, M. esculenta methanol extract showed the highest
antimicrobial effect on 7 different bacteria at varying rates (31.67-15.10 mm). It was determined
that the zone diameters were close to the widths of the antibiotic disks. Following M. esculenta,
the methanol extract of B. edulis was effective on 5 bacteria in the disk diffusion method (28.05-
13.27 mm). In the disk diffusion method, all mushroom samples (acetone and/or methanol
extracts) were effective on S. aureus (2) bacteria at different rates (31.67-9.37 mm). None of
the mushroom species studied showed antimicrobial effect on L. monocytogenes bacteria. In
conclusion, it was observed that acetone and methanol extracts of mushrooms had varying
levels of antimicrobial activity against many Gram positive and Gram negative microorganisms
tested.

Keywords : mushroom, antimicrobial, antibacterial, extract
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EXPLORING THE ANTIBIOFILM ACTIVITY OF FOMITOPSIS PINICOLA
EXTRACT AGAINST METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS:
IMPLICATIONS FOR COMBATING ANTIBIOTIC RESISTANCE

Dr. Ogretim Uyesi Basar KARACA

Ankara University,— 0000-0001-6943-8965

ABSTRACT

Methicillin-resistant Staphylococcus aureus (MRSA) is a common pathogen of nosocomial and
community-acquired infections. Fomitopsis pinicola is used in traditional medicine and its
constituents have antimicrobial effects, especially on Gram-positive species. However, its
antivirulence and antibiofilm effects on S. aureus have not yet been discovered. In this study,
antimicrobial, antibiofilm and antivirulence effects of the ethanolic extract of F. pinicola on S.
aureus ATCC 43300 and S. aureus ATCC 25923 strains were determined. Agar well diffusion
and minimum inhibitory concentration tests were performed. Growth inhibition rates under the
influence of the extract were determined by time-kill assay. The extract was then examined for
the formation of biofilms and mature biofilms. The sub-MIC concentration values on
expression levels of virulence-related genes such as agrA and hld were examined. Finally, the
extract was combined with clinically used antibiotics such as oxacillin, ampicillin, and
tetracycline using checker-board assay. As a result, the MIC values for both strains were
determined to be 625 pg/mL. It was found that the growth of ATCC 43300 was inhibited within
2 h and the growth of ATCC 25923 was inhibited within 1 h. While even sub-MIC
concentrations were effective in preventing biofilm formation, 4-fold MIC concentration was
effective in eradicating biofilm samples. As for antivirulence effect, sub-MIC concentrations
significantly decreased the expression of agrA gene, while no significant change was observed
in the expression of hld gene. It was concluded that the extract of F. pinicola could be as
effective against multidrug-resistant S. aureus as antibiotics.

Keywords : Antibiofilm; Antivirulence; Fomitopsis pinicola; Methicillin-resistant
Staphylococcus aureus (MRSA)
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FARKLI AZOT DOZLARININ II. URUN MISIR YETISTIRICiLiGINDE VERIM VE
OZELLIKLERINE OLAN ETKISININ INCELENMESI

Servet COSKUN!  Doc. Dr. Enver KENDAL?
Mardin Artuklu Universitesi, Lisansiistii Egitim Enstitiisii, Tarla Bitkileri Anabilim dal1, Tezli Yiiksek Lisans,
Tiirkiye.
?Mardin Artuklu Universitesi, Kiziltepe MYO, Bitkisel ve Hayvansal Uretim Boliimii, Tiirkiye,

https://orcid.org/0000-0002-8812-8847
OZET

Bu arastirma, 2022 yilinda Kiziltepe kosullarinda farkli azot dozlarinin misir gesitlerinde verim ve
verimle ilgili 6zelliklere olan etkisinin belirlenmesi amaciyla II. iiriin kosullarinda yiiriitiirmiistiir.
Calismada iki adet misir ¢esidi (Carpuzi ve Pioneer) kullanilmistir. Azot giibresi dort farkli dozda (8-
16, 24 ve 32 kg/da) kullanilmistir. Azotun hi¢ uygulanmadigi kontrol parseli misirda kotii sonuglara
sahip oldugu bilindiginden dolay1 kullanilmamistir. Deneme Tesadiif Bloklarinda Boliinmiis Parseller
Deneme Desenine gore i tekerriirlii olarak yiiriitiilmiistiir. Calisma sonucunda elde edilen sonuglara
gore; onemli ¢ikan bazi 6zelliklerde Poineer ¢esidi Carpuzi gesidine gore daha yiiksek degerlere sahip
olmustur. Azot giibresi uygulamalarinda ise verim 6geleri bakimindan en yiiksek degerler dekara 32 kg
azot giibresi uygulamasindan, en diisiikk degerler 8 kg/da kontrol uygulamasindan elde edilmistir.
Varyans analiz sonuglarina gére tiim o6zellikler bakimindan ¢esit*uygulama interaksiyonu &nemsiz
bulunmustur. Sonug¢ olarak Kiziltepe ikinci {iriin misir yetistiriciliginde veya yapilacak ¢aligmalarda
dekara 24 kg azot dozunun uygun oldugu ve tavsiye edilmesi gerektigi ayni sekilde verimi etkileyen
ozellikler bakimindan Pioneer ¢esidinin 6ne ¢iktig1 ve tercih edilmesi gerektigi sonucuna varilmustir.
Azot doz calismalar icin gercek sonuglara ulagmak i¢in ¢aligmanin bir y1l daha siirdiiriilmesi ve dekara
32 kg N azot dozuna ilaveten dekara 36 kg N dozunun da denenmesi 6nerilmektedir.

Anahtar Kelimeler: Misir, Cesit, Azot, Ozellik.

INVESTIGATION OF THE EFFECT OF DIFFERENT NITROGEN DOSES ON YIELD AND
TRAITS IN SECOND CROP CORN CULTIVATION

ABSTRACT

This research was conducted under II. crop conditions in 2022 in Kiziltepe conditions to determine the
effect of different nitrogen doses on yield and yield-related characteristics of corn varieties. Two corn
varieties (Carpuzi and Pioneer) were used in the study. Nitrogen fertilizer was used at four different
doses (8-16, 24 and 32 kg/da). The control plot, where no nitrogen was applied, was not used because it
was known to have poor results in corn. The experiment was carried out with three replications according
to the Split Plots in Randomized Blocks Trial Design. According to the results obtained as a result of

the study; Poineer variety had higher values than Carpuzi variety in some important characteristics. In
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nitrogen fertilizer applications, the highest values in terms of yield elements were obtained from the 32
kg nitrogen fertilizer application per decare, and the lowest values were obtained from the control
application of 8 kg per decare. According to the variance analysis results, the type*application
interaction was found to be insignificant in terms of all features. As a result, it has been concluded that
24 kg nitrogen dose per decare is appropriate and should be recommended for Kiziltepe second crop
corn cultivation or studies to be carried out. Likewise, the Pioneer variety stands out and should be
preferred in terms of features affecting the yield. In order to reach real results for nitrogen dose studies,
it is recommended that the study be continued for another year and in addition to the 32 kg N per decare
nitrogen dose, 36 kg N per decare dose should also be tried.

Keywords: Corn, Variety, Nitrogen, Trait.

1.GIRIS

Diinya genelinde en yaygin yetistirilen (190 milyon hektar) {iriinlerden biri de Misir (Zea mays L.) olup
gida, hayvan yemi ve biyoyakit kaynagi olarak kullanilmaktadir (USDA, 2022). Misir iilkemizde ana
iirlin ve ikinci liriin olmak iizere iki sekilde gerceklesmektedir. Ana iiriiniin tamami ve ikinci iiriin olarak
iiretilen iiriiniin bir boliimii tane olarak degerlendirilmektedir. Ikinci iiriin olarak {iretimin yapildig1
yerlerde iiriiniin bir kismi1 da slaj olarak degerlendirilmektedir. Hem tane hem de slaj olarak {iretilen
misirin biiyiikk cogunlugu hayvan yeminde kullanilmaktadir.. 2023 yili verilerine gére Diinya’da 1.16
milyon ton iiretim gerceklesmistir. 2023 yil1 verilerine gore iilkemizde ekim alani 9.1 milyon dekar,
iiretim 8,5 milyon ton olup bir onceki yila gore 5’lik artis olmakla birlikte dekar basina elde edilen
ortalama verim ise 902 kg/da olarak gerceklesmistir. Uretimde Konya, Sanlurfa ve Adana ilk siralarda
yer alirken, Mardin ilimiz 569.000 ton ikinci iiriin tiretimi ile iilkemizde 4. sirada yer almaktadir (Tiiik,
2023).

Misir, diinya ¢apinda N giibresinin en biiyiik tiiketicisidir (%16,2), ancak yalnizca Amerika Birlesik
Devletleri'nde toplam N giibresinin yaklasik yarisimi tiiketmektedir (Uluslararast Giibre Birligi ve
Uluslararas1 Bitki Besleme Enstitiisii, 2017). Kullanmis oldugumuz N giibresinin yaklasik yarisi
kaybedilmekte (Omara ve ark., 2019) ve bu da ¢evresel ve ekolojik sorunlar1 beraberinde getirmektedir
(Billen ve ark., 2010; Kahrl ve ark., 2010; Raza ve ark., 2021). Bu nedenle, N kayiplarini ve buna bagl
cevresel riskleri minimumda tutmak ve dekara verimi artirmak i¢in N giibresinin etkili yonetimi oldukca
onemlidir.

Nihai tane veriminin belirlenmesinde azot en 6nemli bitki besin maddesidir. Verim hedeflerine dayali
azotlu (N) giibre tavsiyeleri yaygin olmasinin aksine tarlalar arasinda topragin N tedarikindeki
degiskenlik pek dikkate alinmamaktadir. Topraklardaki azot doniistimleri dinamik olup farkli topraklar,
iklimler, yetistirme sistemleri ve bazi uygulamalar arasinda biiyiik farkliliklar oldugundan dolay1 bir

bolge, il, ilge ve hatta bir kdy icin genel N Oneri oranlarinin belirlenmesini zorlagtirmaktadir (Raza ve
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Farmaha, 2022). Bu nedenle dar alanlarda bile azot uygulamalari iizerinde arastirmalar yapilarak uygun
azot dozlar1 belirlenip ilgili alanda uygulanmasi gerekmektedir. Bylece hem fazla azot uygulamalarinin
ontine gecilecek hem de eksik uygulamalar takviye edilerek optimum yetistiricilik yapilabilmektedir.
Misirin N giibrelemesine tepkisi, N mevcudiyetine ve bunun bitki tarafindan alimina baghdir. Azot
doniisiimleri mikrobiyal aktivite, mikrop kaynakli nitrifikasyon ve denitrifikasyon siiregleri ve toprak
ozellikleri (doku, pH, organik madde ve elektriksel iletkenlik) gibi ¢ok ¢esitli faktdr ve siireclere baglidir
(Nair ve ark., 2021). Toprak isleme, sulama miktar1 ve yontemi, azotlu giibre uygulamasinin zamant,
kaynag1 ve yontemi ile sicaklik, nem ve riizgar hiz1 gibi iklim kosullar1 ve yonetim uygulamalarinin
timi topraktaki azot varligimi giiclii bir sekilde etkileyebilmektedir (Halvorson ve ark., 2010).
Gilineydogu Anadolu Bolgesi de gerek toprak yapisi gerekse yilda iki liriiniin yetistirilmesi nedeni ile N
uygulamalarina gerekli 6zenin gosterilmesi gerekmektedir. Birim alana uygulanan N miktarinin
belirlenmesi olduk¢a 6nemlidir.

Stirdiirtilebilir tarimda, ¢evreyi bozmadan etkili bir N uygulamast ile verim ve kalitenin artirilmasi ancak
etkili aragtirma sonuglari ile birim alana uygulanacak N miktarinin belirlenmesi ile miimkiindiir. Bu
kapsamda, ikinci iirtin misir yetistiriciligi konusunda bolgemizde uygun ¢esitlerin se¢ilmesinin yaninda,
en uygun azot doz uygulamasimin verim ve kalite lizerindeki etkisini incelemek bir ihtiya¢ oldugu
goriinmektedir. Tarimsal potansiyelimiz acisindan biiyiik dneme sahip ikinci iiriin yetistiriciligi ekim
nobetinde, siirdiiriilebilirligin devam etmesinde ve tarimsal {iretimin artirilmasmin yaninda proteini
yliksek misir iretimine ihtiya¢ duyulmaktadir.

Bu amagla ikinci {irlin agisindan 6nemli bir yere sahip olan Mardin ilimizde azot giibresinin misir
bitkisinde en uygun dozunun belirlenmesi amaglanmistir. Elde edilecek iyi bir sonug ile Mardin ve ¢evre
illerde gereksiz azot kullaniminin 6niine gegmek, dogal ¢evrenin korunmasina katki saglamak, yetersiz
azot kullanimindan dolay1 iiretilen diisiik proteinli iiriiniin Oniine ge¢mek, bolge ve iilkemizin

ekonomisini gelistirmek iizere bu ¢aligma yiiritilmiistir.

2. MATERYAL VE METOT

Bu arastirma 2022 tiretim y1linda Mardin ili Kiziltepe il¢esine bagli Elbeyli mahallesinde yiiriitilmiistiir.

Bu c¢alismada bitki materyali olarak bolgede tercih edilen 2 adet at disi misir ¢esidi kullanilmistir

(Carpuzi ve Pioneer).

2.1 Arastirma Yerinin iklim Ozellikleri

Mardin ili Kiziltepe ilgesine ait 2022 yil1 ile uzun yillar meteorolojik verileri Cizelge 1°de gosterilmistir.
Cizelge 1’de, arastirmamin yuritildigii yil ile uzun yillar ortalama sicaklik degerleri

incelendiginde aragtirmanin ylriitiildiigii y11 daha sicak gecmis ve ortalama yagis daha diisiik

gergeklesmistir. Nisbi nem degerlerinde uzun yillar ortalamasindan daha diisiik oldugu goriinmektedir.

PROCEEDING BOOK Academy Global Publishing House 62




| LONFEREY
o £ .

.

D

BCADE,
My 4
.Y
onnst®

AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
March 22 - 24, 2024 Mus
ISBN NO. 978-625-6830-95-0 -

Bu durum ikinci diriin misir yetistiriciliginde misir bitkisinin Bitkisel 6zelliklerini olumsuz yo6nde

etkilemistir.
Cizelge 1. Arastirma lokasyonuna ait ortalama aylik meteorolojik veriler
Aylar Sicaklik (°C) Yagis (mm) Nispi Nem (%)

2022 uyo 2022 uyo 2022 uyo
Haziran 29.1 26.6 0.02 7.9 25.0 31.0
Temmuz 33.0 31.6 0.05 0.5 19.5 27.0
Agustos 30.1 31.1 0.00 0.4 33.5 28.0
Eyliil 26.8 24.7 0.00 4.1 30.5 32.0
Ekim 22.0 18.7 0.11 23.3 334 43.2
Kasim 14.2 12.8 1.68 30.2 52.5 64.4
Aralik 10.3 6.0 0.13 40.7 56.0 74.1
Toplam 0.61 15.3
Ortalama 23.7 21.6 35.8 42.8

Arastirmanin yapildigi lokasyona ait toprak ornekleri bugday bitkisi hasta edildikten sonar
uygun yontemlerle alinarak, kurutulmus ve laboratuarda analiz edilmistir (Cizelge 2).

Cizelge 2. Arastirma lokasyonuna ait toprak analiz sonuglari

Toprak 6zellikleri Miktar Toprak 6zellikleri Miktar
Tekstiir sinifi 744 CaCO3 (%) 0.775
PH 0.285 N (%) 2,525
Tuz% 13 Fosfor (P205) (kg/da) 268
Organik madde% | 4 gos Potasyum (K20) (kg/da) 7.44

2.2. Ekim ve Bakim isleri
Calismada ekimle birlikte tiim parsellere 20.20.0 taban giibresi dekara 8 kg olacak sekilde saf
olarak esit miktarda verilmistir. Ust giibrelemede ise calismanin dziinii teskil eden %46 oraminda azotlu
giibre olarak iire 4 farkli dozda (8, 16, 24, 32 kg/da) parsellere uygulanmistir. Calisma Tesadiif
Bloklarinda Bo6liinmiis Parseller Deneme desenine gore ii¢ tekerriirlii olarak yiiriitiilmiistiir. Cesitler ana
parsellere azot dozlari ise alt parsellere dagitilmistir. Denemede sira aras1 70 cm, sira tizeri 10 cm ve her
parselde 4 sira olacak sekilde ekim yapilmistir. Her parsel arasinda 1 m ve bloklar arasinda ise 1.5 m
mesafe bosluk birakilmistir. Parsel boyutlari ise eni 2.5 m ve boyu 6 m olacak sekilde planlanmigtir.
Deneme ekimi, 5 agustos 2022 tarihinde ponomatik ekim makinasi ile yapilmistir. Ure
giibresinin yaris1t misirin 5-6 yaprakli oldugu gelisme doneminde diger yarisi ise biiylime ve gelisme
déneminde (diz boyu yiikseklikte) elle serpilerek uygulanmistir. Deneme siiresi boyunca gerekli olan
kiiltiirel islemler zamaninda yapilmistir. 24 Eyliil 2022 tarihinde misirin 5-6 yaprak oldugu dénemde
(15-20 c¢m) ilk doz giibre ile birlikte birinci ¢apa yapilmis, ikinci ¢apa ise 22 Ekim 2022 tarihinde ikinci
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doz giibre ile birlikte yapilmistir. Yabanci otlar elle alinarak temizlenmistir. Misirda ¢izgili yaprak kurdu
zararina karsi 6 Eyliil 2022 tarihinde 100 g/l Alpha- cypermethrin ila¢g gurubu sirt pompast ile
uygulanmistir. Hasat olgunluguna gelen bitkiler her parselden parselleri temsil eden 10 adet bitki
ornekleme yapilarak alinmis ve etiketlenmistir. Bitki 6zellikleri bu 6rnekler {izerinde incelenmistir.
Hasat islemi parsellerin her iki dig kenar1 ve parsel baglarindan 50 cm kenar tesiri olarak saf dis1

birakildiktan sonra gergeklestirilmistir. Hasat iglemi 30 Aralik 2022 tarihinde yapilmistir.

2.4 Verilerin Degerlendirilmesi

Aragtirmada; bitki boyu (BB), ilk kogan yiiksekligi (IKY), kogan uzunlugu (KU), kogan ¢ap1
(KC), koganda sira sayist (KSS), kogandaki her bir sirada tane sayis1 (KSTS), kogandak tane sayisi
(KTS), Yiiz tane sayis1 (100 TS), tanede rutubet oran1 (TRO), siv1 yag orani (SYQO), protein orani (PO),
nisasta oran1 (NO), hektolitre agirligi (HA) {lizerinde incelemeler yapilmistir. Arastirmaya ait veriler
J.M.P 5.0 (Copyright © 2007 SAS Institute Inc.) programinda Tesadiif Bloklar1 Boliinmiis Parseller

Deneme Desenine gére analizleri yapilmus, ortalamalar A.O.F. testi ile gruplandirilmistir.
3. ARASTIRMA BULGULARI

Aragtirmada incelenen Ozelliklere ait varyans analiz sonuglar1 faktorlerin Cizelge 3° de
verilmistir. Uygulama bakimindan kogan uzunlugu, kocan ¢api, koganda sira sayisi, tanede rutubet
orani, s1vl yag orani, protein orani ve nisasta orani hari¢ diger parametreler istatistiki acidan 6nemli (
p<0.05-p<0.01) bulunmustur.

Cizelge 2. Parametrelere ait varyans analiz sonuglar1 (Kareler toplami)

VK SD| BB iKY |KU|KC| KSS | KSTS| KTS |100TS |TRO|SYO|pPO| NO | HA
Azot 3 |8702.1**|1518.0**| 16.2| 3.8]  4.3|320.2**|127481**| 6276.0*| 5.3| 0.06| 2.4/ 2.26|73.1*
Hata 1 8 835.6| 410.8| 11.6| 6.6 3.1| 50.2| 14530| 1752.0{ 6.7| 0.35/ 5.7| 2.80| 43.4
Cesit 1 213.6 10.2| 0.03| 1.7|14.0** 0.1/ 11353.5*%| 3750* 0.1/0.20*| 0.4/ 0.03] 9.2
C*Aint. | 3 29.9 29.3| 24| 25 1.1 2.6| 2782.8| 677.1] 0.9) 0.03 2.9/ 1.80| 10.3
Model 15| 9781.2| 1968.1| 30.2| 14.7| 22.4| 373.1| 156147.3| 12455.2| 13.0| 0.64|11.3| 6.90(136.0
Hata 2 8 | 1050.1| 187.3|12.2| 75| 2.8 39.7| 16878.7| 1922.9| 9.2| 0.26 3.6/ 3.25| 72.9
Toplam | 23| 10831.3] 21555| 42.4[ 22.2] 25.2| 412.9] 173026| 14378.1| 22.2| 0.90|14.9[10.15/208.9
D.K(%) 5.48 0.06 |6.31|17.1| 3.43 | 8.25 9.83 7.63 | 7.67 |6.45|579|0.88 | 4.64

*:p<0.05":<0.01,6d: énemli degil, VK: varyasyon kaynaklari, SD: serbestlik derecesi, BB: bitki boyu, IKY: ilk kogan
yiiksekligi, KU: kogan uzunlugu, KC: kogan ¢api, KSS: koganda sira sayisi, KSTS: kogandaki her bir sirada tane sayis1, KTS:
kocandak tane sayisi, 100 TS: Yiiz tane sayisi, TRO: tanede rutubet orani, SYO: s1v1 yag orani, PO: protein orani, NO: nisasta
orani, HA: hektolitre agirligi

Bitki boyu bakimindan varyasyon kaynaklarindan uygulama p<0.1 seviyesinde 6nemli, ¢esit ve
¢esit*uygulama interaksiyonu ise 6nemsiz bulunmustur (Cizelge 3). Bitki boyu Carpuzi ¢esidinde 205.8
cm, Pioneer ¢esidinde 211.8 cm olarak 6lgiilmiistiir (Cizelge 4). Uygulamalarda ise bitki boyu 177.3 -
227.8 cm arasinda degisim gostermistir. Uygulamalarda en yiiksek bitki boyu 227.8 cm ile 24 kg/da azot
dozundan elde edilirken, en diigiik bitki boyu ise 177.3 kg/da ile 8 kg/da olan en diisiik uygulama
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dozundan elde edilmistir. Yapilan benzer calismalarda cevresel faktorler ve cesitlerin genotipik

ozelliklerinden dolay1 bitki boylarinin degisebilecegini bildirmislerdir (Tanriverdi ve Kabake¢1, 1999,

Oktem ve Oktem, 2009; Cagtay, 2016). Azotlu giibreler bitkide vejetatif gelismeyi tesvik etmekte ve

dolayzsi ile bitki boyu uzamaktadir (Kiin, 1994).

Cizelge 3. Calismada gozlemlenen parametrelere ait veriler

Azot Dozu Cesitler Azot Dozu Cesitler
. (kg/da) Carpuzi | Pioneer |  Ort. _ (kg/da) Carpuzi |Pioneer| Ort.
E/ 8 173.4 181.1 177.3C | o E 8 60.1 58.6 504 B
% 16 2115 213.6 2126 B 5’ :’E‘) 16 72.0 72.1 721 A
; 24 224.2 231.5 2278 A |« E 24 78.5 81.0 79.7 A
5 32 214.4 221.0 | 217.7 AB . >:_f 32 75.7 79.9 77.8 A
Ortalama 205.8 211.8 Ortalama 71.6 72.9
AOF(0.05) | Cesit: 10.8, Azot: 13,6, Ces. x Azot: 21.6 Cesit: 4.6, Azot: 9.5, Ces. x Azot:9.1
e 8 18.9 18.0 18.4 ~ 8 5.2 5.0 5.1
s 2 16 192 | 193 | 192 |§ 16 70 | 54 | 62
5 %ﬂ 24 194 20.2 19.8 ‘3 g 24 55 5.6 5.6
§ 32 20.8 20.5 20.7 Q 32 5.9 55 5.7
= Ortalama 19.6 19.5 Ortalama 5.9 5.4
AOF(0.05) Cesit:1.2, Azot.:1.6, Ces. x Azot:2.3 Cesit:0.9, Azot:1.2, Ces. x Azot:1.8
g~ 8 15.7 17.3 16.5 § 8 20.8 21.8 21.3C
: § 16 16.9 18.0 175 | & ;‘5 16 278 | 27.0 | 2748B
R 24 16.8 18.1 174 | & H 24 27.8 | 28.0 | 27.98B
g3 32 16.5 18.7 176 | £& 32 314 | 315 | 315A
= Ortalama | 165B | 18.0A g Ortalama 269 | 27.1
AOF(0.05) Cesit:0.6, Azot:0.6, Ces. x Azot:1.1 Cesit:2.1, Azot:3.3, Ces. x Azot:4.2
e 8 326.0 376.7 351.3C ED 8 195.8 170.8 | 183.3B
% g 16 471.7 484.0 477.8B >§n 16 195.8 1875 | 191.7B
S if, 24 4663 | 505.3 |4858B |23 24 2417 | 204.2 | 222.9 A
§ §~ 32 517.0 589.0 553.0 A g 32 229.2 200.0 | 2146 A
M Ortalama 4453B | 488.8 A S Ortalama 190.6 B |215.6 A
AOF(0.05) Cesit:43.2, Azot:56.7, Ces. x Azot:86.5 Cesit:14.6, Azot:19.7, Ces. x Azot:
E 8 13.2 14.0 13.6 5 8 3.13 3.00 3.07
2¢ 16 14.8 14.6 147 |8 16 313 | 3.00 | 307
~E 24 136 | 135 | 135 |¥¥ 24 327 | 297 | 312
£S 32 140 | 142 | 141 E 32 327 | 310 | 318
= Ortalama 13.9 14.1 2 Ortalama 3.20A |3.02B
AOF(0.05) Cesit:1.01, Azot:1.22, Ces. x Azot:2.01 Cesit:0.17, Azot:0.28, Ces. x Azot:0.34
= 8 11.2 10.5 10.9 = 8 70.9 71.7 71.3
g N 16 9.8 10.2 100 |5 _ 16 723 | 719 | 721
& 24 9.7 10.9 103 | =& 24 720 | 713 | 717
° 32 10.6 10.7 106 | & 32 713 | 714 | 714
= Ortalama 10.3 10.6 ~ Ortalama 71.7 71.6
AOF(0.05) Cesit:0.63, Azot:1.12, Ces. x Azot:1.27 Cesit:0.60, Azot:0.70, Ces. x Azot:1.20
22Eo 8 | 664 | 648 [656AB
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16 63.6 636 [63.6B
24 63.2 630 [63.1B
32 69.1 659 |675A
Ortalama 65.6 64.3
AOF(0.05)|  Cesit:2.84, Azot:3.10, Ces. x Azot:5.68

Bitki boyu 20 kg N/da dozuna kadar artmis daha sonra azalmistir (Turgut, 2000). Benzer olarak, (
Altiparmak, 2001; Kara, 2006) gibi arastirmacilar tarafindan da azot uygulamalarina bagl olarak bitki
boyunun artig gosterdigini bildirilmislerdir.

Ilk kogan yiiksekligi bakimindan varyasyon kaynaklarindan uygulama p<0.01 seviyesinde
onemli, cesit ile cesit*uygulama interaksiyonu ise 6nemsiz bulunmustur (Cizelge 3). Ilk kocan
yiiksekligi Carpuzi ¢esidinde 71.6 c¢cm, Pioneer ¢esidinde 72.9 cm olarak oSl¢iilmiistiir (Cizelge 4).
Uygulamalarda ise ilk kogan yiiksekligi 59.4 -79.7 cm arasinda degisim gostermistir. Uygulamalarda en
yiiksek ilk kogan yiiksekligi 79.7 cm ile 24 kg/da azot doz uygulamasindan elde edilirken 16 ve 32 kg/da
uygulamalar1 arasinda fark olugsmamis ve ayni grupta yer almislardir. En diisiik ise 59.4 kg/da ile 8
kg/da azot dozu uygulamasindan elde edilmistir. Yapilan benzer ¢aligmalarda azotlu giibre miktarinin
artmasina paralel olarak ilk kocan yiiksekliginin uzadigini bildirmislerdir (Kogak, 1991; Goziibenli,
1997; Turgut, 2000; Kara, 2006) bildirmislerdir.

Kocan uzunlugu bakimindan varyasyon kaynaklar1 énemsiz bulunmustur (Cizelge 3). Kogan
uzunlugu Carpuzi cesidinde 19.6 cm, Pioneer cesidinde 19.5 cm olarak oSlciilmiistiir (Cizelge 4).
Uygulamalarda ise kogan uzunlugu 18.4 -20.7 cm arasinda degisim gostermistir. Uygulamalarda en
uzun kogan 20.7 cm ile 32 kg/da doz uygulamasindan elde edilirken en kisa kocan ise 18.4 cm ile 8
kg/da uygulamasindan elde edilmistir. Bulgularimiz; Kara (2013) ve Kahraman (2016)’nin bulgulariyla
paralellik gostermistir.

Kogan cap1 bakimindan varyasyon kaynaklari 6nemsiz bulunmustur (Cizelge 3). Kogan cap1
Carpuzi gesidinde 5.9 cm, Firat ¢esidinde 5.4 cm olarak sayilmistir (Cizelge 4). Uygulamalarda ise
kogan cap1 5.1 -6.2 ¢cm arasinda degisim gdstermistir. Uygulamalarda kogan gap1 en biiyiik 6.2 cm ile
16 kg/da doz uygulamasindan elde edilmistir. Yapilan benzer ¢aligmalarda Kara ve ark., (1999), Turgut
(2000), Altiparmak (2001), Saruhan ve Sireli (2005), Kara (2006) yaptiklar1 ¢alismalarda azot dozu
miktar1 arttik¢a kogan ¢apinin yiikseldigini bildirmislerdir.

Kocanda sira sayisi bakimindan varyasyon kaynaklarindan gesit p<0.01 seviyesinde 6nemli,
uygulama, gesit*uygulama interaksiyonu ise énemsiz bulunmustur (Cizelge 3). Koganda sira sayisi
Carpuzi c¢esidinde 16.5 adet/sira, Pioneer cesidinde 18.0 adet/sira olarak sayilmistir (Cizelge 4).
Uygulamalarda ise Kocanda tane sayisi 16.5 -17.6 adet/sira arasinda degisim gostermistir.
Uygulamalarda kocanda tane sayisi en fazla 17.6 adet/sira 32 kg/da doz uygulamasindan elde edilirken,
en diislik kocanda sira sayis1 ise 16.5 adet/sira ile 8 kg/da doz uygulamasindan elde edilmistir. Yapilan
benzer galigmalarda azotlu giibrelerin bitki biiylime ve gelismesini tesvik ederek dolayli olarak koganda

sira sayisini da olumlu etkilemektedir (Kiin, 1994; Turgut, 2000). Nitekim Bazi aragtiricilar azot dozuna
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bagli olarak koganda sira sayisinda artis oldugunu bildirerek arastirmamizi teyit etmislerdir (Al-Ruhda
ve AlYounis, 1978; ile Kogak, 1991).

Kocandaki her bir siradaki tane sayis1 bakimindan varyasyon kaynaklarindan uygulama p<0.01
seviyesinde onemli, ¢esit ile cesit*uygulama interaksiyonu ise dnemsiz bulunmustur (Cizelge 3).
Kocgandaki her bir siradaki tane sayis1 Carpuzi g¢esidinde 26.9 adet/kogan, Pioneer cesidinde 27.1
adet/kogan olarak sayilmistir (Cizelge 4). Uygulamalarda ise kogandaki her bir siradaki tane sayisi 21.3
-31.5 adet/kogan arasinda degisim gostermistir. Uygulamalarda kogandaki her bir siradaki en diisiik tane
sayist ise 21.3 adet/kogan ile 8 kg/da uygulamasindan, kogandaki her bir siradaki en yiiksek tane sayisi
ise 31.2 adet/kocgan ile 32 kg/da doz uygulamasindan elde edilmistir.

Kogandaki tane sayisi bakimindan varyasyon kaynaklarindan uygulama p<0.01, ¢esit p<0.05
seviyesinde onemli, gesit*uygulama interaksiyonu ise 6nemsiz bulunmustur (Cizelge 3). Kogandaki
tane sayis1 Carpuzi ¢esidinde 445.3 adet/kocan, Pioneer ¢esidinde 488.8 adet/kocan olarak sayilmigtir
(Cizelge 4). Uygulamalarda ise kogandaki tane sayisi 351.3 -553.0 adet/kogan arasinda degisim
gostermistir. Uygulamalarda kogandaki en diisiik tane sayisi ise 351.3 adet/kocan ile 8 kg/da
uygulamasindan, kocandaki en yiiksek tane sayis1 ise 553.0 adet/kogan ile 32 kg/da doz uygulamasindan
elde edilmistir. Yapilan benzer caligmalarda azotlu giibrelerin gelismeyi artirarak dolayli olarak kogcanda
tane sayisinida artirdigini bildirmisglerdir (Kiin, 1994; Turgut, 2000). Ayrica Turgut (2000), Cokkizgin
(2001), Gokmen ve ark., (2001), Kara (2006) azot dozuna bagl olarak koganda tane sayisin da artig
oldugunu bildirmektedirler.

100 tane agirlig1 bakimindan varyasyon kaynaklarindan uygulama ve ¢esit p<0.05 seviyesinde
onemli, cesit*uygulama interaksiyonu ise 6nemsiz bulunmustur (Cizelge 3). 100 tane agirligi Carpuzi
cesidinde 190.6 g, Pioneer ¢esidinde 215.6 g olarak hesaplanmistir (Cizelge 4). Uygulamalarda ise 100
tane agirhigr 183.3 -222.9 g arasinda degisim gostermistir. Uygulamalarda 100 tane agirligi en fazla
222.9 g 24 kg/da doz uygulamasindan elde edilirken, en diisiik 100 tane agirligi ise 183.3 g ile 8 kg/da
doz uygulamasindan elde edilmistir.

Tanede rutubet orani bakimindan varyasyon kaynaklari 6nemsiz bulunmustur (Cizelge 3).
Tanede rutubet orani Carpuzi ¢esidinde %13.9, Pioneer ¢esidinde %14.1 olarak belirlenmistir (Cizelge
4). Uygulamalarda ise tanede rutubet orani %13.6-14.7 arasinda degisim gostermistir. Uygulamalarda
tanede rutubet orani en yiliksek %14.7 g 16 kg/da doz uygulamasindan elde edilirken, en diisiik tanede
rutubet orani ise 13.6 g ile 8 kg/da doz uygulamasindan elde edilmistir.

Sivi yag orami bakimindan varyasyon kaynaklarindan cesit p<0.05 seviyesinde Onemli,
uygulama ile ¢esit*uygulama interaksiyonu ise dnemsiz bulunmustur (Cizelge 3). Sivi yag oran1 Carpuzi
cesidinde %3.20, Pioneer gesidinde %3.02 olarak belirlenmistir (Cizelge 4). Uygulamalarda ise s1v1 yag
%3.07-3.18 arasinda degisim gostermistir. Uygulamalarda sivi yag orani en yiiksek %3.18 g 32 kg/da

doz uygulamasindan elde edilirken, en diisiik sivi yag oram ise 3.07 g ile 8 ve 16 kg/da doz
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uygulamalarindan elde edilmistir. Calismamizin ikinci {iriin olmasi nedeni ile Bulgularimiz; Koca
(2009), Ozsisli (2010), Ozata ve Kapar (2014), Kahraman (2016), Cengiz ve ark. (2014)’nin
bulgularindan daha diisiik degerler elde edilmistir.

Protein oran1 bakimindan varyasyon kaynaklarindan gesit, uygulama ve ¢esit x uygulama
interaksiyonu Onemsiz bulunmustur (Cizelge 3). Protein oram1 Carpuzi ¢esidinde % 10.3, Pioneer
cesidinde %10.6 olarak elde edilmistir (Cizelge 4). Uygulamalarda énemli olmamakla birlikte protein
orani % 10.0 — 10.9 arasinda degisim gdstermistir. Uygulamalarda en diisiik protein oran1 %10.0 ile 16
kg/da uygulamasindan, en yiiksek protein orani ise %10.9 ile 8 kg/da doz uygulamasindan elde
edilmistir. Onemsiz olmakla birlikte Azot dozu arttikga ham protein oranini yiikseldigini (Kogak, 1991;
Altiparmak, 2001) yapmis olduklar ¢aligmalarda bildirmislerdir.

Nisasta orani bakimindan varyasyon kaynaklarindan g¢esit, uygulama ve ¢esit x uygulama
interaksiyonu Onemsiz bulunmustur (Cizelge 3). Nisasta oran1 Carpuzi ¢esidinde % 71.7, Pioneer
¢esidinde %71.6 olarak elde edilmistir (Cizelge 4). Uygulamalarda 6nemli olmamakla birlikte protein
oran1 % 71.3 — 72.1 arasinda degisim gostermistir. Uygulamalarda en diigiik nisasta oran1 %71.3 ile 8
kg/da uygulamasindan, en yiiksek nisasta oram ise %72.1 ile 16 kg/da doz uygulamasindan elde
edilmistir. Bulgularimiz 6nemli olmamakla birlikte Ozsisli (2010), Ozata ve Kapar (2014) ve Kahraman
(2016)’nin bulgularindan daha yiiksek degerler gdstermistir.

Hektolitre agirligi bakimindan varyasyon kaynaklarindan uygulama p<0.05 seviyesinde 6nemli,
cesit ve ¢esit x uygulama interaksiyonu ise dnemsiz bulunmustur (Cizelge 3). Hektolitre agirligi Carpuzi
cesidinde 65.6 kg/hl, Pioneer cesidinde %64.3 kg/hl olarak tartilmistir (Cizelge 4). Uygulamalarda
hektolitre agirhgr 63.1 — 67.5 kg/hl arasinda degisim gostermistir. Uygulamalarda en diisiik hektolitre
agirlig1 63.1 kg/hl ile 24 kg/da uygulamasindan, en yiiksek hektolitre agirligi ise 67.5 kg/da ile 32 kg/da
doz uygulamasindan elde edilmistir. Bulgularimz; Koca (2009), Ozsisli (2010), Elmal1 ve Soylu
(2008)’nun bulgularindan daha diisiik degerler elde edilmistir.

SONUC

2022 yilinda Kiziltepe kosullarinda bugday hasadindan sonra 2. Uriin olarak farkli iki gesit ve dort azot
dozu (8,16,24,32 kg/da) uygulanmak sureti ile azot dozlarinin ikinci tiriinde misir gesitlerinde bitkisel
ozelliklere olan etkisi incelenmistir. Varyans analiz sonuglarina gore ¢esit X uygulama interaksiyonun
tiim G6zelliklere olan etkisi 6nemsiz bulunmustur. Caligma sonucunda elde edilen sonuglara gére; 6nemli
¢ikan bazi1 6zelliklerde Poineer ¢esidi Carpuzi ¢esidine gore daha yiiksek degerlere sahip olmustur. Azot
giibresi uygulamalarinda ise verim 6geleri bakimindan en yiiksek degerler dekara 32 kg azot giibresi
uygulamasindan, en diisiik degerler 8 kg/da uygulamasindan elde edilmistir. Sonug olarak Kiziltepe
ikinci iiriin misir yetistiriciliginde veya yapilacak ¢aligmalarda dekara 24 kg azot dozunun uygun oldugu

ve tavsiye edilmesi gerektigi ayni sekilde verimi etkileyen 6zellikler bakimindan Pioneer ¢esidinin 6ne
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ciktig1 ve tercih edilmesi gerektigi sonucuna varilmistir. Azot doz c¢alismalar: icin gercek sonuclara
ulasmak icin ¢caligsmanin bir y1l daha siirdiiriilmesi ve dekara 32 kg N azot dozuna ilaveten dekara 36 kg

N dozunun da denenmesi Onerilmektedir.
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SOLUCAN GUBRESININ MERCIMEK (LENS CULINARIS MEDIK.)
CESITLERINDE VERIM VE VERIMLE iLGILi OZELLIKLERE OLAN ETKISININ
BELIRLENMESI

Aynur EREN!  Dog. Dr. Enver KENDAL?
Mardin Artuklu Universitesi, Lisansiistii Egitim Enstitiisii, Tarla Bitkileri Anabilim dals,
Tezli Yiiksek Lisans, Tiirkiye, https://orcid.org/0009-0005-8225-1245
?Mardin Artuklu Universitesi, Kiziltepe MYO, Bitkisel ve Hayvansal Uretim Boliimii,
Tiirkiye, https://orcid.org/0000-0002-8812-8847
OZET
Bu arastirma, Mardin ekolojik kosullarinda 2018-2019 yetistirme sezonunda solucan
giibresinin mercimek ¢esitlerinde verim ve verimle ilgili 6zelliklere olan etkisinin belirlenmesi
amactyla kuru sartlarda yiiriitirmiistiir. Calismada GAP Uluslararas1 Tarimsal Arastirma ve
Egitim Merkezinde tescil edilmis iki adet mercimek ¢esidi (Firat-87 ve Cagil) kullanilmugtir.
Organik giibre olarak ii¢ farkli doz da (0, 60,120 ve 180 kg/da) solucan giibresi kullanilmistir.
Deneme tesadiif bloklarinda boliinmiis deneme desenine gore TUi¢ tekerriirlii olarak
yiirlitiilmistiir. Calisma sonucunda elde edilen sonuglara gore; 6nemli ¢ikan tiim 6zelliklerde
Cagil cesidi Firat 87¢esidine gore daha yiiksek degerlere sahip olmustur. Solucan giibresi
uygulamalarinda ise tane verimi bakimindan en yiiksek verim 194.1 kg/da ile dekara 180 kg
solucan giibresi uygulamasindan, en diisik verim 144.4 kg/da ile 0 kg/da kontrol
uygulamasindan elde edilmistir. Protein oran1 %24.33-26.60 arasinda degismis en diisiik
protein orani kontrol uygulamasindan, en yliksek protein orant ise en yiiksek solucan giibresinin
uygulandigr (180 kg/da) uygulamadan elde edilmistir. Bin tane agirligi 29.4-31.12 g arasinda
degismis en diisiik deger kontrol uygulamasindan, en yiiksek deger ise 60 kg/da solucan
giibresinin uygulandig1 uygulamadan elde edilmistir. Hasat indeksi %29.6-33.4 arasinda
degisirken, en yliksek hasat indeksi dekara 180 kg giibrenin uygulandig1 dozdan elde edilmis,
en diisiik hasat indeksi ise kontrol uygulamasindan (0 kg/da) elde edilmistir.
Anahtar Kelimeler: Mercimek, Cesit, Solucan Giibresi, Ozellik.
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DETERMINATION OF THE EFFECTS OF WORM FERTILIZER ON YIELD AND
YIELD TRAITS OF LENTIL (Lens Culinaris Medik.) CULTIVARS

ABSTRACT

This research was carried out in dry conditions in Mardin ecological conditions in the 2018-
2019 growing season in order to determine the effect of worm manure on yield and yield related
properties of lentil varieties. Two lentil varieties (Firat-87 and Cagil) registered in the GAP
International Agricultural Research and Training Center were used in the study. Three different
doses (0, 600, 1200 and 1800 kg/da) of worm manure were used as organic fertilizers. The trial
was carried out in three replications according to the trial pattern divided in random blocks.
According to the results obtained as a result of the study; In all the important traits, Cagil variety
has higher values than Firat 87 variety. In worm fertilizer applications, the highest yield (1941
kg/ha!) was obtained from 1800 kg of worm fertilizer per hectar and the lowest grain yield
(1444 kg/hal) was obtained from and 0 kg/ha™* control application. The protein ratio ranged
between 24.33-26.60%, and the highest protein rate was obtained from the application where
the highest worm fertilizer was applied (1800 kg/hal), the lowest protein rate was obtained
from the control application. The thousand grain weight changed between 29.4-31.12 g, the
lowest value was obtained from the control application, and the highest value was obtained
from the application where 600 kg/ha worm manure was applied. The harvest index ranged
from 29.6-33.4%, the highest harvest index was obtained from the dose of 1800 kg/ha™* fertilizer
per decare, while the lowest harvest index was obtained from the control application (0 kg / ha).
Keywords: Lentil, Cultivar, Worm Fertilizer Trait.

1. GIRIS

Mercimek (Lens culinaris Medik.) bitki gen kaynaklart agisindan hem Diinya hem de iilkemiz
acisindan onemli bir yere sahip olup; Tirkiye, Filistin ve Suriye ile birlikte mercimegin dogal
gen merkezi konumundadir [Kose ve ark., 2017; Cubero, 1984]. Giiniimiizde dengeli ve
saglikli beslenmek olduk¢a ©nemli olup, saglikli beslenmenin yolu dogal (iirlinlerin
kullanilmasindan geg¢mektedir. Giin gegtikce niifusun artmasi ve buna bagl olarak iiretim
kaynaklarinin azalmasi, ¢evre sartlar1 ve gelir seviyesine bagl olarak pek ¢ok tilkede dengesiz
beslenme sorunu ortaya ¢ikmaktadir (Dogan ve ark., 2014). Beslenmeye bagli olusan sorunlar,
besin kaynaklarinin (protein, vitamin, enerji ve minareler bakimindan zengin) daha fazla
tiretimi ve diizenli tiiketimi ile giderilebilecektir.

Mercimek tiretim bakimindan tilkemiz, 1990 yillarin sonuna kadar Diinya’da ilk sirada yer
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aldig1 gibi ayni zamanda uluslararas: ticareti belirleyen bir konumdayken giiniimiizde bu
iistiinliigl kaybetmistir (Sahin, 2016). Mercimek yetistiriciligi bolgemizde 6zellikle kuru tarim
alanlarinin degerlendirilmesinde ve miinavebede kullanilmasi olduk¢a 6nemlidir. 2021 yili
verilerine gore Diinya’da ekim alani olarak 5.5 milyon ha iiretim, 5,6 milyon ton ve ortalama
verim 100 kg/da olarak gerceklesmistir. 2022 yil1 verilerine gore lilkemizde ekim alan1 2.998
bin dekar, iiretim 400. 000 ton ve dekar basina elde edilen ortalama verim ise 133 kg/da olarak
ger¢ceklesmistir. Mardin ilimizde 174.000 dekar ekim alani, 24.000 ton iiretim, ortalama verim
ise 137 kg/da olarak Tiirkiye ve Diinya ortalamasinin tistiindedir (Burucu, 2023).

Kiiresel 1sinma ile birlikte yagislarin giin gegtikce azalmasi ve aylara dagilisindaki
dalgalanmalarin olugsmasi nedeni ile yagisa dayali sartlarda tarla tariminda ciddi sorunlari
beraberinde getirmektedir. Yagisa dayali sartlarda fazla su tliketen bitkilerin yetistirilmesi
imkansiz hale gelmektedir. Bu nedenle kuraklik ve sicaklik sartlarina dayanikli, derin koklii
aynt zamanda topragi iyilestirme 6zelligi olan kirmizi mercimek yetistiriciligi 6n plana
cikmaktadir. Her gecen giin topraklarin daha da fakirlesmesi bunun Onemini daha da
artirmaktadir. Tiim bu sorunlar karsisinda miinavebede topraga azot baglayan ve kazik kokleri
vasitasiyla topragin yapisini koruyan veya iyilestiren, ayn1 zamanda ithal ettigimiz bir iiriin
haline gelen kirmiz1 mercimegin gerek iilkemizde gerekse Mardin ilinde farkli uygulamalar ile
veriminin artirilmasina yonelik arastirmalarin yapilmasi olduk¢a 6nemlidir.

Stirdiiriilebilir tarimda, yapay uygulamalarin yerine {iiretim olanaklarimi artiracak dogal
uygulamalarin cift¢iye kazandirmak sureti ile verim ve kalitenin artirilmasi alternatif bitki
besleme tiriinlerine baglidir. Bu acidan yeterli sayida ¢aligmanin olmadigi dogal uygulamalarin
farkl bitki tiirlerinin gelisimleri lizerine etkilerinin incelendigi ¢aligmalara daha fazla agirlik
vermek gerekmektedir. Bu kapsamda, mercimek yetistiriciligi konusunda bdlgemizde uygun
cesitlerin seg¢ilmesinin yaninda, dogal bazi giibreler (solucan giibresi) kullanarak onlari
geleneksel giibrelerle kiyaslamak verim ve kalite iizerindeki etkisini incelemek bir ihtiyag
oldugu goriinmektedir. Tarimsal potansiyelimiz agisindan biiyiik 6neme sahip nadas alanlarin
daraltmasinda, ekim noébetinde, siirdiiriilebilirligin devam etmesinde tarimsal {iretimin
artirllmasinin yaninda verimli, kaliteli ve gilivenilir tirlinlerin iiretimine ihtiya¢ duyulmaktadir.
Baklagillerin tiretiminde 6nemli bir yere sahip olan Mardin ilimizde “Siirdiiriilebilir Tarim”
kapsaminda, organik giibrelerden biri olan solucan giibresinin mercimek bitkisinde kullanim
olanaklarinin aragtirilmasi amaglanmistir. Elde edilecek iyi bir sonug ile Mardin ve gevre illerde

kimyasal gilibre kullanimini azaltmak, tiiketicilerin saghigin1 korumak, bolge ve iilkemizin
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ekonomisini gelistirmek ve siirdiiriilebilir tarim bilincinin olugmasina katki saglamak iizere bu

caligma yliriitilmiistiir.

2. MATERYAL VE METOT

Bu arastirma 2018-2019 iiretim sezonunda Mardin ili Artuklu ilgesine bagli Cagil koyiinde
ciftci tarlasinda yiiriitiilmiistiir. Bu ¢aligmada bitki materyali olarak bolgede tercih edilen 2 adet
mercimek ¢esidi kullanilmistir (Cagil ve Firat 87).

2.1 Arastirma Yerinin iklim Ozellikleri

Mardin Artuklu ilgesine ait 2018-2019 yetistirme sezonu ile uzun yillar meteorolojik verileri
Cizelge 1’de gosterilmistir.

Cizelge 1. Arastirma lokasyonuna ait ortalama aylik meteorolojik veriler

Aylar Sicaklik (°C) Yagis (mm) Nispi Nem (%)
2018-2019 UYO | 2018-2019 | UYO 2018-2019 uYyo
Kasim 11.5 10.7 27.2 69.7 35.2 57.0
Aralik 3.2 5.3 128.4 106.9 71.3 67.0
Ocak 2.2 3.0 146.3 112.3 74.1 70.0
Subat 8.5 4.0 3.6 108.1 66.2 66.0
Mart 10.0 8.0 119.8 96.8 59.1 61.0
Nisan 16.8 13.4 27.1 83.6 41.3 56.0
Mayis 19.8 19.6 20.0 40.4 42.0 45.0
Haziran 26.2 25.6 1.0 4.9 28.2 34.0
Toplam 473.4 655.3
Ortalama 14.0 11.8 52.2 55.8

Cizelge 1’de, aragtirmanin yuriitildiigii yil ile uzun yillar ortalama sicaklik degerleri
incelendiginde arastirmanin yiiriitiildiigii y1l daha sicak gegmis ve ortalama yagis daha diisiik
gerceklesmistir. Nisbi nem degerlerinde uzun yillar ortalamasimnin daha yiiksek oldugu
goriinmektedir. Ancak yetistirme sezonundaki yagis ve aylara dagilis1 mercimek yetistiriciligi
icin her hangi bir sorun teskil etmemistir.

2.2 Arastirmada Kullanmilan Giibre ve Ozellikleri

Arastirmada kullanilan solucan giibresinin igerdigi makro ve mikro besin elementleri ve
degerleri Cizelge 2’de verilmistir. Arastirmada 1. Kontrol (0 kg/da), 1.Uygulama (60 kg/da), 2.
Uygulama (120 kg/da) ve 3. Uygulama (180 kg/da) solucan giibresi parsellere uygulanmistir.

Calismanin yapildig1 deneme alaninda farkli toprak derinliginde alinan toprak drneklerinin bazi

fiziksel ve kimyasal analizleri MAU Bilimsel arastirma merkezinde yapilarak elde edilen
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sonuglar Cizelge 3’te verilmistir. Farkli toprak derinliklerinden alinan topraklarin analiz

sonuglarina gore, toprak biinyesi kili-tinl1 yapida, toprak rengi kahverengi, pH degeri 8 civari

olup, alkalin reaksiyon gdstermektedir.

Organik madde igerikleri bakiminda ¢ok az, kireg

degeri fazla, hafif tuz yapisinda olup, potasyum igerigi agisinda yiiksek oldugu fosfor

bakiminda ise olmasi gerekenin altinda bir deger oldugu, potasyum igerigi yiiksek, fosfor icerigi

yeterli seviyenin altinda, alt toprak katmaninda ise az bulunmustur.

Cizelge 2. Arastirmada kullanilan Solucan giibrenin icerigi ve degerleri

Ozellikleri Miktar
Organik madde (%) 49.60
Azot (N) (%) 2.12
Fosfor (P20s) (%) 1.21
Potasyum (K20) (%) 1.60
Organik karbon (%) 26.20
pH 7.40
Nem (%) 12.6
Demir (Fe) (%) 0.56
Magnezyum Mg (%) 4.60
Sodyum Na (%) 0.60
Mangan (%) 0.05

Cizelge 3. Deneme alani topraklarinin baz fiziksel ve kimyasal 6zellikleri

o _ ] Organik
Derinlik | Kum | Silt | Kil pH Kireg | Fosfor | Potasyum
Tekstiir Siifi madde
(cm) | (%) | (%) | (%) (2:2.5su)| (%) | (ppm) |(me/100g) )
0

0-20 | 26532 |37.2
0-40 | 28.7| 3.1 |39.2

Killi-Tmnh 8.01 16.9 | 6.29 2.84 1.78
Killi-Tmnh 8.27 135 | 4.02 1.25 1.51

2.3 Ekim ve Bakim Isleri

Aragtirma 2018-2019 yetistirme sezonunda kislik olarak yiiriitiilmiistiir. Calisma Tesadiif

Bloklarinda Boliinmiis Parseller deneme desenine gore ii¢ tekerriirlii olarak yiiriitiilmiistiir.
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Denemede toplam 24 parsel olacak sekilde kurulmustur. Her bir parsel 5 siradan olusmus, sira
arast 20 cm’dir. Parsel aralarinda bosluk olarak 1.5 m, bloklar arasindaki mesafe ise 2 m olarak
birakilmistir. Parsel alani; 1.0 m x 5.0 m = 5.0 m2, ekim normu olarak m?’ye 350 tohum
kullanilmistir. Denemede kullanilan ¢esitler ana parsellerde, solucan giibre dozlar1 alt
parsellerde yer almistir. Solucan giibresi parsele atildiktan sonra tirmik ile topraga iyi bir sekilde
karigtirllmistir. Deneme 24.11.2018 tarihinde el ile ekilmis, 29.05.2019 tarihinde ise hasad1
yapilmistir. Yabanci ot kontrolii i¢in iki sefer elle yabanci ot miicadelesi yapilmistir. Calisma
yagisa dayali sartlarda yuriitiilmistiir.

Hasat olgunluguna gelen bitkiler her parselden parselleri temsil eden 10 adet bitki alinarak
etiketlenmis ve Ornekleme yapilarak bitki Ozellikleri incelenmistir. Hasat igin geri kalan
parsellerde 5 siradan her iki yandaki birer sira ve parsel baslarindan 50 cm’nin igerisinde
bulunan bitkiler kenar tesiri olarak gozlem dis1 birakildiktan sonra hasat islemi
gerceklestirilmistir. Hasat edilen bitkiler 5 giin kurutulduktan sonra elle harman edilmistir.
Olgiim ve tartim iglemleri 0.6m x 4 m= 2.4 m2’lik alan {izerinden yapilmustir.

2.4 Verilerin Degerlendirilmesi

Arastirmada; bitki boyu (BB), ilk bakla yiiksekligi (IBY), dal sayis1 (DS), bakla sayis1 (BS),
baklada tane sayisi (BTS), bin tane agirligi (BTA), tane verimi (TV), biyolojik verim (BV),
hasat indeksi (HI), protein orani (PO) incelenmistir. Arastirmaya ait veriler J.M.P 5.0
(Copyright © 2007 SAS Institute Inc.) programinda Tesadiif Bloklar1 Boliinmiis Parseller
Deneme Desenine gore analizleri yapilmis, ortalamalar A.O.F. testi ile gruplandirilmistir.

3. ARASTIRMA BULGULARI

Arastirmada incelenen Ozelliklerin varyans analiz sonuglarina gore dal sayisi hari¢ diger
parametreler bakimindan ¢esit ve uygulamalar istatistiki agidan dnemli(p<0.1, p<0.5), cesit x
uygulama interaksiyonu ise 6nemsiz oldugu anlasilmistir (Cizelge 4).

izelge 4. Ozelliklere ait varyans analiz sonuglar1 (Kareler toplami

VK SD | BB iBY DS BS BTS BTA |TV BV Hi PO
Cesit 1 [732* ]207.7* |0.096d|110.5*|136.3** |35.8**|1157.9* |555.8 26.0* |12.5*%
Hata 1 4 |55 49.7 0.13 |30.7 ]39.2 1.1 418.0 1073.0 |5.2 2.1

Giibre 3 [133.2*%*|52.76d |0.006d | 136.5* | 143.4 ** | 13.0* | 7731.0** | 28794.4* | 43.9** | 15.8**
C*Glint. |3 |7.46d [3.06d |0.156d |28.86d | 26.76d 4.56d | 17.76d | 75.06d |1.96d |0.26d
Model 11 |219.3 |313.1 [0.39 [306.5 |345.6 543 93246 304983 |77.0 |30.6

Hata 2 12 36.0 65.1 035 |648 |86.9 6.7 670.7 41105 153 |39
Toplam |23 |255.3 [378.2 |0.74 |371.3 [4325 60.9 [9995.3 |34608.8 |92.3 |[34.5
D.K(%) 4.1 10.0 772 117 |114 243 |45 3.29 357 1225

*:p<0.05":<0.01,6d: énemli degil, VK: varyasyon kaynaklari, SD: serbestlik derecesi, BB: bitki boyu, IBY: ilk bakla
yiiksekligi, DS: dal sayisi, BS: bakla sayisi, BTS: baklada tane sayisi, BTA: bin tane agirligi, TV: tane verimi, BV: biyolojik
verim, Hi: hasat indeksi, PO: protein orani
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Bitki boyu bakimindan varyasyon kaynaklarindan gesit p<0.5, uygulama p<0.1 seviyesinde

onemli, ¢esit*uygulama interaksiyonu ise 6nemsiz bulunmustur (Cizelge 5). Bitki boyu Firat

87 cesidinde 44.1 cm, Cagil cesidinde 40.6 cm olarak Sl¢iilmiistiir (Cizelge 5). Uygulamalarda

ise bitki boyu 39.6 -45.6 cm arasinda oldugu hesaplanmistir. Uygulamalarda en yiiksek bitki

boyu 45.5 cm ile 180 kg/da doz uygulamasindan elde edilirken 120 kg/da doz uygulamas: ile

aralarinda fark tespit edilememistir. En diisiik bitki boyu ise 39.6 kg/da ile kontrol

uygulamasindan elde edilmistir.

Cizelge 5. Calismada gézlemlenen parametrelere ait veriler

Uygulamalar Cesitler Uygulamalar Cesitler
(Solucan giibresi) B (Solucan giibresi) B
%\ (kg/da) Firat 87 | Cagil Ort. ”g\ (kg/da) Firat 87 | Cagil Ort.
§ 0 42.0 37.3 39.6B ﬁ: :@ 0 24.0 17.7 20.8
§ 60 42.5 38.9 40.7B i %v% 60 27.0 20.6 23.8
= 120 45.7 41.7 437 A |= 4 120 26.7 20.5 23.6
@ 180 46.4 44.7 45.6 A s 180 217.2 225 24.8
Ortalama 441A | 406B Ortalama 26.2A | 26.3B
AOF(0.05) | Cesit: 1.3, Uyg.:2.2, Ces. x Uyg: 3.1 Cesit: 4.0, Uyg.:2.9, Ces. x Uyg: 4.1
S 0 2.23 2.23 2.23 ] 0 18.1 18.7 | 1848B
E, 60 2.17 2.23 220 | & g 60 14.9 20.3 | 176B
% 120 2.37 2.07 2.22 % i;j 120 16.4 225 | 195B
% 180 2.37 2.10 2.23 § 180 21.3 26.3 | 23.8A
A Ortalama 2.28 2.16 Ortalama 17.7B |220A
AOF(0.05) Cesit: 0.2, Uyg.:0.2, Ces. x Uyg: 0.3 Cesit: 3.1, Uyg.:2.9, Ces. x Uyg: 4.1
® = 0 20.7 23.0 219B 0 215 313 | 294B
E —;% 60 17.6 25.2 214B % g‘ﬁ 60 29.0 317 | 304A
35 120 20.6 26.5 23.6B '; = 120 30.3 322 | 31.3A
=z 180 259 | 203 |276A |@ Y 180 304 | 319 | 311A
Ortalama 212B | 26.0A Ortalama 29.3B |318A
AOF(0.05)| Cesit: 13.9. Uyg.:8.14. Ces. x Uyg: 14.10 Cesit: 6.8, Uyg.:2.1, Ces.x Uyg: 1.3
_ 0 136.3 1525 |1444D| E 0 481.8 | 491.7 | 486.8D
g = 60 155.2 168.9 |162.1C E’ 60 509.9 | 518.2 | 514.1C
% E; 120 166.3 177.7 |172.0B % 120 532.2 | 547.3 | 539.8B
E ~ 180 187.0 201.2 |1941A § 180 578.1 | 583.5 | 580.8 A
Ortalama 161.2B| 175.1 A o0 Ortalama 5255 | 535.2
AOF(0.05) Cesit: 11.6, Uyg..9.4, Ces. x Uyg: 13.3 Cesit: 11.6, Uyg..9.4, Ces. x Uyg: 13.3
e 0 28.2 31.0 296C | & 0 23.8 249 | 243C
E; 60 304 32.6 315B g 60 245 26.1 | 25.3B
é 120 31.3 32.5 31.9B <§ 120 24.5 259 | 25.2B
g 180 32.3 34,5 334A | & 180 25.8 274 | 266 A
‘f Ortalama 306 B | 326 A g‘cf Ortalama 24.6 26.1
AOF(O-OS) Cesit: 1.3, Uyg.:4.9, Ces. x Uyg: 2.2 Cesit: 0.8, Uyg.:0.7, Ces. x Uyg: 1.0
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Yapilan benzer ¢alismalarda Stoilova (1998), cesit 6zelliginin ve genetik yapinin bitki boyu
iizerinde etkili olabilecegi, ayrica diger bazi arastiricilar bitki boyunun arastirmanin
yuriitiildiigli lokasyonun iklim ve toprak yapisindan etkilenebilecegini bildirmistir (Zulkadir,
2015; Dogan ve Dogan, 2020). Yapilan benzer ¢alismalarda uygulanan solucan giibresinin bitki
boyu iizerinde olumlu etki yaptig1 ve kontrol parsellerine gore solucan giibresi verilen
parsellerde bitki boyunun daha ¢ok uzadigini bildirerek ¢calismamizi teyit etmislerdir (Saket ve
ark., 2014; Dogan 2019).

Ik bakla yiiksekligi bakimindan varyasyon kaynaklarmdan gesit p<0.5 seviyesinde dnemli,
uygulama ile gesit*uygulama interaksiyonu ise dnemsiz bulunmustur (Cizelge 5). Ilk bakla
yliksekligi Firat 87 ¢esidinde 26.2 cm, Cagil ¢esidinde 20.3 cm olarak dl¢lilmiistiir (Cizelge 6).
Uygulamalarda ise ilk bakla yiiksekligi 20.8 -24.8 cm arasinda degisim gOstermistir.
Uygulamalarda ilk bakla en yiiksek 24.8 cm ile 180 kg/da doz uygulamasindan, en diisiik ise
20.8 kg/da ile kontrol uygulamasindan elde edilmistir. Yapilan benzer calismalarda Kdose
(2018), cesit ozelliginin ve genetik yapinin ilk bakla yiiksekligi tizerinde etkili olabilecegini,
ayrica diger baz1 arastiricilar ilk bakla yiiksekliginin arastirmanin yiiriitiildigii lokasyondaki
sicaklik ve kurakliktan etkilenebilecegini bildirmistir (Hakkoymaz, 2018; Kdse, 2018). Yapilan
benzer ¢aligmalarda uygulanan solucan, organik veya inorganik giibrelerin ilk bakla yiiksekligi
iizerinde olumlu etki yaptigr ve kontrol parsellerine gore solucan giibresinin uygulandig:
parsellerde ilk bakla ytiksekliginin daha ¢ok uzadigini ve hasatta kolaylik saglayabilecegini
bildirerek ¢aligmamiz teyit etmislerdir (Yesilbas 2015; Dogan 2019).

Dal sayis1 bakimindan varyasyon kaynaklarindan g¢esit, uygulama ve c¢esit*uygulama
interaksiyonu 6nemsiz bulunmustur (Cizelge 5). Dal sayis1 Firat 87 ¢esidinde 2.28 cm, Cagil
cesidinde 2.16 adet/bitki olarak Sl¢lilmistiir (Cizelge 6). Uygulamalarda ise dal sayis1 2.20 -
2.23 adet/bitki arasinda degisim gostermistir. Uygulamalarda en yiiksek dal sayisi 2.23
adet/bitki ile 180 kg/da doz uygulamasindan ve kontrolden elde edilirken en diisiik dal sayis1
ise 2.20 adet/bitki ile 60 kg/da uygulamasindan elde edilmistir. Yapilan benzer ¢alismalarda
Sehirali (1988), cesit 6zelligi, genetik yap1, ¢evre ve toprak 6zelliginin ana dal say1si iizerinde
etkili olabilecegini bildirmistir. Ayrica benzer ¢aligsmalarda uygulanan solucan, organik veya
inorganik giibrelerin ana dal sayis1 lizerindeki etkisinin Onemsiz oldugunu bildirerek
calismamizi teyit etmislerdir 8Saket ve ark., 2014; Singh ve ark., (2012).

Bakla sayis1 bakimindan varyasyon kaynaklarindan ¢esit ve uygulama p<0.1 seviyesinde
onemli, ¢esit*uygulama interaksiyonu ise dnemsiz bulunmustur (Cizelge 5). Bakla sayis1 Firat

87 ¢esidinde 17.7 adet/bitki, Cagil ¢esidinde 22.0 adet/bitki olarak sayilmistir (Cizelge 6).
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Uygulamalarda ise bakla sayist 17.6 -23.8 adet/bitki arasinda degisim gostermistir.
Uygulamalarda en yiiksek bakla sayis1 23.8 adet/bitki ile 180 kg/da doz uygulamasindan elde
edilirken en diisiik bakla sayis1 ise 17.6 adet/bitki ile 60 kg/da doz uygulamasindan elde
edilirken kontrol ve 120 kg/da doz uygulamasi ile aralarinda fark goriilmemis ve ayni grupta
yer almislardir. Yapilan benzer ¢alismalarda Dogan ve Dogan (2020), bakla olum déneminde
sicakligin aniden yiikselmesi bakla sayisini diisiirebilecegini, ayrica diger bazi arastiricilar
bakla sayisinin fazla olmasi istenen bir durum olup verimi artiran bir unsur oldugunu
bildirmistir (Abo-Hegazy ve ark., 2012). Yapilan benzer c¢alismalarda uygulanan solucan,
organik veya inorganik giibrelerin bakla sayisi lizerinde olumlu etki yaptigi ve kontrol
parsellerine gore solucan giibresinin uygulandigi parsellerde bakla sayisin1 artirdigini ve verimi
artirabilecegini bildirerek c¢alismamizi teyit etmislerdir (Singh ve ark., 2012; Amin ve
Moghadasi 2015; Dogan (2019).

Bitkide tane sayis1 bakimindan varyasyon kaynaklarindan ¢esit ve uygulama p<0.1 seviyesinde
onemli, cesit*uygulama interaksiyonu ise dnemsiz bulunmustur (Cizelge 5). Baklada tane
sayis1 Firat 87 cesidinde 21.2 adet/bakla, Cagil ¢esidinde 26.0 adet/bakla olarak sayilmigtir
(Cizelge 6). Uygulamalarda ise baklada tane sayis1 21.4 -27.6 adet/bakla arasinda degisim
gostermistir. Uygulamalarda en yiiksek baklada tane sayis1 27.6 adet/bakla ile 180 kg/da doz
uygulamasindan elde edilirken, en diisiik baklada tane sayis1 ise 21.4 adet/bakla ile 60 kg/da
doz uygulamasindan elde edilirken kontrol ve 120 kg/da doz uygulamasi ile aralarinda fark
gorlilmemis ve ayni grupta yer almislardir. Yapilan benzer ¢alismalarda Abo-Hegazy ve ark.
(2012), baklada tane sayis1 istenen bir durum olup verimi artiran 6zelliklerden oldugunu, ayrica
benzer calismalarda uygulanan solucan, organik veya inorganik giibrelerin baklada tane
sayisinin lizerinde olumlu etki yaptigi ve kontrol parsellerine gore solucan giibresinin
uygulandig1 parsellerde baklada tane sayisini artirdigini ve verimi artirabilecegini bildirerek
calismamizi teyit etmislerdir (Saket ve ark., 2014; Amin ve Moghadasi 2015; Dogan 2019).
Bin tane agirligi bakimindan varyasyon kaynaklarindan cesit p<0.1 ve uygulama p<0.5
seviyesinde Onemli, ¢esit*uygulama interaksiyonu ise 6nemsiz bulunmustur (Cizelge 5). Bin
tane agirligi Firat 87 cesidinde 29.3 g, Cagil ¢esidinde 31.2 g olarak sayilmistir (Cizelge 6).
Uygulamalarda ise bin tane agirligi 29.4 -31.2 g arasinda degisim gostermistir. Uygulamalarda
en diisiik bakla sayis1 ise 29.4 g ile kontrol uygulamasindan, en yiiksek bin tane agirligi ise 31.2
g ile 120 kg/da doz uygulamasindan elde edilirken 60 kg/da doz uygulamasi ve 180 kg/da doz
uygulamasi ile aralarinda fark goriilmemis ve ayni grupta yer almislardir. Yapilan benzer

caligmalarda Hakkoymaz, (2018), genotiplerin genetik yapisina bagli olarak degisebilen bin
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tane agirlig1 ekolojik faktorler ile yetistirme tekniklerinden de etkilenebilecegini, ayrica diger
bazi arastiricilar bin tane agirligi ile verim arasinda pozitif bir iliski oldugunu bildirmislerdir
(Sharma ve ark., 2014; Nath ve ark., 2014). Yapilan benzer ¢aligmalarda uygulanan solucan,
organik veya inorganik giibrelerin bin tane agirligi lizerinde olumlu etki yaptig1 ve kontrol
parsellerine gore solucan giibresinin uygulandigi parsellerde bin tane agirligini artirdigini ve
verimi artirabilecegini bildirerek ¢alismamizi teyit etmislerdir (Saket ve ark., 2014; Singh ve
ark., 2012).

Tane verimi bakimindan varyasyon kaynaklarindan ¢esit p<0.5 ve uygulama p<0.1 seviyesinde
onemli, ¢esit*uygulama interaksiyonu ise dnemsiz bulunmustur (Cizelge 5). Tane verimi Firat
87 cesidinde 161.2 kg/da, Cagil ¢esidinde 175.1 kg/da olarak elde edilmistir (Cizelge 6).
Uygulamalarda ise tane verimi 1444 -194.1 kg/da arasinda degisim gostermistir.
Uygulamalarda en diisiik tane verimi 144.4 kg/da ile kontrol uygulamasindan, en yiiksek tane
verimi ise 194.1 kg/da ile 180 kg/da doz uygulamasindan elde edilmistir. Yapilan benzer
caligmalarda Kog¢ (2015), genotiplerin genetik yapisina bagli olarak degisebilen tane verimi
ekolojik faktorler ile yetistirme tekniklerinden de etkilenebilecegini, ayrica c¢igceklenme
doneminde ve tane dolum donemindeki yiiksek sicakliktan etkilenmeyen gesitlerde verimin
artabilecegini bildirmistir. Ayn1 ve benzer baklagil bitkilerinde yapilan ¢aligsmalarda uygulanan
solucan, organik veya inorganik giibrelerin verim iizerinde olumlu etki yaptig1 ve kontrol
parsellerine gore solucan giibresinin uygulandig1 parsellerde verimi artirdigini bildirerek
calisgmamizi teyit etmislerdir (Saket ve ark.,(2014; Singh ve ark., 2012; Amin ve Moghadasi,
2015; Dogan (2019).

Biyolojik verim bakimindan varyasyon kaynaklarindan uygulama p<0.5 seviyesinde 6énemli,
cesit ve cesit*uygulama interaksiyonu ise dnemsiz bulunmustur (Cizelge 5). Biyolojik verim
Firat 87 ¢esidinde 525.5 kg/da, Cagil ¢esidinde 535.2 kg/da olarak elde edilmistir (Cizelge 6).
Uygulamalarda ise biyolojik verim 486.8 -580.8 kg/da arasinda degisim gdstermistir.
Uygulamalarda en diisiik biyolojik verimi 486.8 kg/da ile kontrol uygulamasindan, en yiiksek
biyolojik verim ise 580.8 kg/da ile 180 kg/da doz uygulamasindan elde edilmistir. Yapilan
benzer ¢aligmalarda Hakkoymaz (2018), hayvan beslemesinde biyolojik verimin 6nemli
oldugunu, ayrica biyolojik verimin ¢esitlere gére degisebilecegini bildirmistir. Ayn1 ve benzer
baklagil bitkilerinde yapilan calismalarda uygulanan solucan, organik veya inorganik
giibrelerin biyolojik verim tizerinde olumlu etki yaptig1 ve kontrol parsellerine gore solucan
giibresinin uygulandig1 parsellerde biyolojik verimi artirdigini bildirerek c¢alismamizi teyit

etmislerdir (Sadeghipour 2017). Mercimegin besleyiciligi iyi bilinmesine ragmen son
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20 yila kadar 1slahgilar tarafindan biyomas iiretimi dikkate alinmadigi bildirilmistir (Biger ve
Sakar 2014).

Hasat indeksi bakimindan varyasyon kaynaklarindan ¢esit p>0.5, uygulama p<0.1 seviyesinde
onemli, ¢esit ve g¢esit*uygulama interaksiyonu ise Onemsiz bulunmustur (Cizelge 5). Hasat
indeksi Firat 87 ¢esidinde % 30.6, Cagil ¢esidinde 32.6 olarak elde edilmistir (Cizelge 6).
Uygulamalarda ise hasat indeksi % 29.6 - 33.4 arasinda degisim gostermistir. Uygulamalarda
en diislik hasat indeksi %29.6 ile kontrol uygulamasindan, en yiiksek hasat indeksi ise %33.4
ile 180 kg/da doz uygulamasindan elde edilmistir. Yapilan benzer ¢alismalarda Kog (2015),
genotiplerin genetik yapisina bagli olarak degisebilen tane verimi ekolojik faktorler ile
yetistirme tekniklerinden de etkilenebilecegini bildirmistir. Ayni ve benzer baklagil bitkilerinde
yapilan c¢aligmalarda uygulanan solucan, organik veya inorganik giibrelerin hasat indeksi
iizerinde olumlu etki yaptig1 ve kontrol parsellerine gore solucan giibresinin uygulandigi
parsellerde hasat indeksini artirdigini bildirerek ¢alismamizi teyit etmislerdir (Saket ve ark.,
2014; Singh ve ark., 2012).

Protein orani bakimindan varyasyon kaynaklarindan ¢esit p<0.5, uygulama p<0.1 seviyesinde
istatistiki agidan 6nemli, ¢esit x uygulama interaksiyonu ise dnemsiz bulunmustur (Cizelge 5).
Protein oran1 Firat 87 ¢esidinde % 24.6, Cagil ¢esidinde %26.1 olarak elde edilmistir (Cizelge
6). Uygulamalarda ise protein oram1 % 24.3 — 26.6 arasinda degisim gostermistir.
Uygulamalarda en diisiik protein oran1 %24.3 ile kontrol uygulamasindan, en yiiksek protein
orani ise %26.6 ile 180 kg/da doz uygulamasindan elde edilmistir. Yapilan benzer ¢aligmalarda
Kose (2018), tanede protein orani kalitim derecesi yiiksek, ancak g¢evresel faktorler ve
yetistirme tekniklerine bagl olarak da degisim etkilenebilecegini bildirmistir. Ayni ve benzer
baklagil bitkilerinde yapilan ¢aligmalarda uygulanan solucan, organik veya inorganik
giibrelerin protein orani iizerinde olumlu etki yaptig1 ve kontrol parsellerine gore solucan
giibresinin uygulandigi1 parsellerde protein oranimi artirdigini bildirerek calismamizi teyit

etmislerdir (Saket ve ark., 2014; Dogan, 2019).

4. SONUCLAR

Bu aragtirma, Mardin kosullarinda solucan giibresinin farkli uygulamalar1 ile mercimek
bitkisinde verim, verim 6geleri ile bazi kalite kriterleri iizerindeki etkileri incelenmistir.
Incelenen bir¢ok dzellik bakimindan gesitler ve uygulamalar arasindaki fark dSnemli bulunurken
interaksiyonun etkisi tiim 6zelliklerde 6nemsiz bulunmustur. Arastirma sonuglari1 dekara 180

kg solucan giibresinin uygulandig1 3. Uygulamanin mercimek gesitlerinde etkisini belirgin bir

PROCEEDING BOOK Academy Global Publishing House 82

\LDNFMW-
o 6"0,

.Y
onnst®



| LONFEREY
o £ .

.

D

BCADE,
My 4
.Y
onnst®

AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
March 22 - 24, 2024 Mus
ISBN NO. 978-625-6830-95-0 -

sekilde gostermis ve birgok 6zelligi olumlu ydnde etkilemistir. Ozellikle dekara 180 kg solucan
giibresi uygulamasinin (3. Uygulama) mercimek yetistiriciliginde verim ve verim 6zelliklerini
tyilestirmek i¢in uygun oldugu sonucuna varilmistir. Solucan giibreleri de bunlardan biridir. Bu
arastirma sonuglart solucan giibresinin etkinligi ve kullanimi ile ilgili bize bazi ipuglar
vermistir. Organik giibre olarak mercimek yetistiriciliginde dekara 180 kg solucan giibresinin
kullanilmast  Onerilmektedir. Ayrica mercimek yetistiriciliinde solucan giibresinin
uygulamalarinda pik noktay1 yakalayabilmek i¢in dekara 180 kg’a ilaveten bazi dozlarin da

caligmalarda kullanilmasinda fayda oldugu sonucuna varilmstir.
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OZET

Dijital ekonominin istihdam {izerine etkisi, is sagligi ve giivenligi acisindan da dikkate
alinmalidir. Sanal gerceklik, bize ideal hayatlar sunarken, ayni zamanda teknoloji bagimliligi,
gerceklik algisinin bozulmasi, benlik algisinin kaybedilmesi, zaman kavraminin yitirilmesi gibi
psikososyal riskler de yasamimiza getirmektedir. Bu c¢aligmada, Metaverse teknolojisi ile
calisan iggiiciiniin karsilasacagi psikososyal riskler belirlenmeye, is hayatinin degisimi is sagligi
ve glivenligi perspektifinden degerlendirilmeye ve metaverse ile iligskisi konusunda bir kaynak
olusturulmaya calisilmaktadir. “Metaverse”, “occupational health and safety” “Science Direct”
n=3 ve “Springer” n=83 “Taylor Fancis” n=3 or ve and baglaglar1 ile veri tabanlarinda
aratilmistir. Sonuglar, is yasamindaki doniisiimii firsat ve tehditleri, giiclii ve zayif yanlar ile i¢
ve dis kaynaklarla yararli ve zararli amaglar1t SWOT analizi ile biitliinsel olarak ortaya
konmustur. Literatiir taramasinda, metaverse ile iliskili psikososyal riskler gelistigi
bulunmustur. Gergeklik ve benlik algisin1 bozarak zaman kavramini etkileyebilir. Bu da biligsel
islevlerde azalmaya neden olabilir. Metaverse’de calisanlarin haklarini, sorumluluklarini,
yukiimliiliiklerini ve giivenliklerini koruyacak yasal cerceveler olusturulmalidir. Yani sira
psikososyal riskleri 6nlemek ve yonetmek i¢in, igsverenlerin metaverse ¢alisma ortamini diizenli
olarak degerlendirmeleri, ¢alisanlarin psikososyal durumlarini Olgmeleri ve gerekli
miidahaleleri yapmalar1 psikososyal durumu 6l¢gmek icinde, is memnuniyeti, tikenmislik, is
tatmini ve aidiyet gibi degiskenleri iceren standart testler kullanmalar1 6nerilir. Bu testlerin
metaverse ortamina uygun olarak uyarlanmasi ve gegerlilik ve giivenilirliklerinin test edilmesi

onemlidir. Calisanlara gergeklik algis1 hakkinda farkindalik egitimleri verilebilir.

Anahtar Kelimeler: Metaverse, is saglig1 ve giivenligi, psikososyal risk
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CELLULAR METABOLIC NETWORKS AND CONSTRUCTAL LAW

Muhammed Erkan Karabekmez
Istanbul Medeniyet University, Faculty of Engineering and Natural Sciences
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ABSTRACT

The Constructal law explains life and evolution in terms of power, movement, or flow, flow
configuration, reconfiguration to increase efficiency, and heat production. It attempts to build
a universal law governing all movement patterns on Earth and bridge the gap between physics
and biology. Within cells, the movement of matter cannot be explained by fluid mechanics
alone because thousands of distinct biochemical reactions take place in each cell. Therefore,
metabolic transformations are important components of flow within cells. In this study, | tried
to integrate chemistry into the biophysical Constructal law. Metabolic reactions were connected
to form hypothetical pathways, and metabolic pathways formed a cellular metabolic network
where flow is defined as the flux of reactions. Each species, or even each tissue, has a different
set of enzymes - biochemical catalyzers - leading to different metabolic capabilities. Although
the branching of a metabolic network is hypothetical, and its characterization is incomplete, an
investigation of biochemical reactions and their Gibbs Free Energies, as well as cross-species
topological investigation of metabolic networks, provides interesting generalizations for the
Constructal law.

Keywords : Metabolic Networks, Constructal Law, Gibbs Free Energy
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DERIVATIONS

Emine KOC SOGUTCU
Sivas Cumhuriyet University, Faculty of Science, Department of Mathematics, Sivas —
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ABSTRACT

Amap F: R — R iscalled amultiplicative generalized derivation if there existsamap d: R — R
such that F(xy) = F(x)y + xd(y), forall x, y € R. Accordingly, let R be aring, P a semiprime
ideal of R. Then, d is P-commuting map on R, if R admits a multiplicative generalized derivation
F associated with a nonzero map d, m,ne Zsuch that: (i) F([x,y]=£[x,y]€EP, (ii)
F([x,y])x(x0y)€P, (iv) F(xoy)x(xoy)EP, (v)F(xoy)x[x,y]€P, (vi) F([x,y])£x™[X,y] x™€P, (vii)
F(Xoy)+ x™(Xoy) x"€P, ¥x,y € R.

Keywords: semiprime ring, derivation, multiplicative generalization derivation.

1. INTRODUCTION

Throughout this article, R will represent an associative ring. Recall that a proper ideal P of R is
said to be semiprime if for any x€ R, xRx € P implies that x € P. Therefore, R is called a
semiprime ring if for any X, y € R, xRx = (0) implies that x = 0. For any x, y € R, the symbol
[x, v] stands for the commutator xy — yx and the symbol x = y denotes for the anti-commutator
xy + yx. An additive mapping d: R — R is called a derivation if d(xy) = d(x)y + xd(v)
holds for all x, y € R. For a fixed a € R, the mapping I,:R — R given by I,(x) = [a,x] isa
derivation which is said to be an inner derivation. An additive function F: R — R is called a
generalized inner derivation if F(x) = ax + xb for fixed a, b € R. For such a mapping F, it is

easy to see that
F(xy) = F(x)y + x[v,b] = f(x)y + xI,(v) forall x,y € R.

This observation leads to the following definition given by Bresar: An additive mapping

F:R — R iscalled a generalized derivation if there exists a derivation d: R — R such that
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F(xy)=F(X)y+xd(y), forall x,yeR.

The commutativity of prime or semiprime rings with derivation was initiated by Posner.
Thereafter, several authors have proved commutativity theorems of prime or semiprime rings
with derivations. The notion of multiplicative derivation was introduced by Daif motivated by
Martindale. d: R — R is called a multiplicative derivation if d(xy) = d(x)y + xd(y) holds for
all x, y € R. These maps are not additive. Goldman and Semrl gave the complete description of
these maps. We have R = C[0,1], the ring of all continuous (real or complex valued) functions
and define amap d: R — R such as

4 ={G inerwise )

It is clear that d is multiplicative derivation, but d is not additive. Inspired by the definition
multiplicative derivation, the notion of multiplicative generalized derivation was extended by

Daif and Tamman El-Sayiad as follows:

F:R—R is called a multiplicative generalized derivation if there exists a derivation d:R—R such
that F(xy) = F(x)y + xd(y), for all x, y € R. Dhara and Ali gave a slight generalization of
this definition taking g is any map (not necessarily an additive map or a derivation). Every
generalized derivation is a multiplicative generalized derivation. But the converse is not ture in
general Hence, one may observe that the concept of multiplicative generalized derivations
includes the concept of derivations, multiplicative derivation and the left multipliers. So, it
should be interesting to extend some results concerning these notions to multiplicative

generalized derivations. But there are only few papers about this subject.

Let S be a nonempty subset of R. A mapping F from R to R is called commuting on S if
[F(x),x]=0, for all x€S. A map F:S—R is called a D-commuting map on S if [F(x),x]€D , for
all xeS and some DCR. In particular, if D=0, then F is called a commuting map on S if
[F(x),x]=0. Note that every commuting map is a D-commuting map (put 0=D). But the converse
is not true in general. Take D some a set of R has no zero such that [F(x),x]€D; then F is a D-

commuting map but it is not a commuting map.

Daif and Bell proved that R is semiprime ring, | is a nonzero ideal of R and d is a derivation of
R such that d([x,y]) = *[x, ], for all x,y € U, then U < Z. This theorem considered for
generalized derivations by Quadri et al. and extended by Dhara proving F([x,y]) + [x,v] € Z
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, for all x, y € U, when F is a generalized derivation of R. This result was examined by Argag.
Golbast generalized the same result for the generalized derivation in a semi-prime ring. The
above conditions were studied on Lie ideals by Golbasi and Kog¢. Hongan proved that if a 2-
torsion free semiprime ring R admits a derivation d such that d([x, y]) £ [x, y] € Z(R ) for all
X,y € R, then R is commutative. Ashraf and Rehman prove that if R is a 2-torsion free prime
ring and L a nonzero Lie ideal of R such that u? € L for all u € L and d a derivation which

satisfies d(u°v) —uc v forallu, v € L, thenL € Z(R).

During the past few years several authors have proved commutativity theorems for prime rings
or semiprime rings admitting automorphisms or derivations on appropriate subsets of R. Shang
proved that if N is a 3-prime near ring and D is a derivation of N such that D([x, y]) = £x™[X,
y] x™ or D(x0 y) =+x™(xo0 y) x™ for all X, y € N, then N is commutative ring. Ko¢ and Golbasi

have been studied for the multiplicative generalized derivations by generalizing these

conditions on the semiprime ring.

We aim to investigate the d is P-commuting map on R where R any ring, P is semiprime ideal of
R which admits a multiplicative generalized derivations associated with an map d of R are

satisfying some identities acting on semiprime ideal P.

Results

We will make some extensive use of the basic commutator identities:
[x.yz]=y[x,z]+[x,y]z

[xy.z]=[x.zly+x[y.Z]

x0(yz)=(xoy)z-y[x,z]=y(x0z)+[x,y]z
(xy)oz=x(yoz)-[X,z]y=(x0z)y+x[y,z].

Theorem: Let R be a 2-torsion free ring with P a semiprime ideal of R. Suppose that R admits

a multiplicative generalized derivation F associated with a nonzero map d, m,n€ Z. If any of

the following conditions is satisfied for all Xx,y€R, then d is P-commuting map on R:

(i) F(Ix.y))€P,
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.....................

(i1) F([x,yD=[x,y]€P,

(iii) F([x,y])=(x0y)€P,

(iv) F(xoy)€P,

(V) F(xoy)*(x0y)€P,
(VDF(xoy)£[x,y]€P,

(vil) F([x,yDxx™[x,y] x"€P,
(viii) F(xoy)+ x™(xoy) x™€P.
Proof.

(i) By the hypothesis, we have

F([x,y])€P, for all x,y€eR.

Replacing yx by y in the above expression and using this expression,

[x,y]ld(x)€P, for all x,yeR.

Writing d(x)y for y in (1) and using (1), we obtain that
[x,d(x)]yd(x)€P, for all x,yeR.

Replacing y by yx in (2), we find that
[x,d(x)]yxd(x)€eP, for all x,yeR.
Multiplying (2) on the right by x, we have
[x,d(x)]yd(x)x€eP, for all x,yeR.
Subtracting (4) from (3), we arrive at
[x,d()]y[x,d(x)]€P, for all x,yeR.

That is

[x,d(X)]R[x,d(X)]<P, for all xeR.

Since P is a semiprime ideal of R, we conclude that
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[x,d(x)]€P, for all xeR

and so d is P-commuting map on R.

(i) Suppose that

F([x,y]D£[x,y]€P, forall x,y€eR.

Replacing y by yx in this expression and using this expression, we arrive that
[x,y]ld(x)€P, for all x,y€R.

Using the same arguments after (1) in the proof of Theorem (i), we get the required result.
(iii) Assume that
F([x,y])=(x0y)€P, for all x,yeR.

Replacing yx by y in the last expression and using this expression, we get
[x,yld(x)eP, for all x,yeR.

This expression is same as (1) in the proof of Theorem (i). Hence, using the same arguments in
there, we get the required result.

iv) Assume that

F(xoy)eP, forall x,yeR.

Writing yx for y in this expression and using this expression, we have

(xoy)d(x)eP, for all x,yeR. (5)
Substituting d(x)y for y in (3) and using this expression, we arrive at

[x,d(x)]yd(x)EP, for all x,yeR.

Using the same arguments after (2) in the proof of Theorem (i), we get the required result.

(V) We have

F(xoy)£(xoy)€EP, for all x,yeR.

Replacing y by yx in this expression and using this, we arrive that

(xoy)d(x)€P, for all x,yeR.
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Using the same arguments after (5) in the proof of Theorem (iv), we conclude the required

result.

(vi) Suppose that

F(xoy)[x,y]€P, for all x,yeR.

Replacing yx by y in this expression and using this, we get

(xoy)d(x)eP, for all x,y€eR.

This expression is same as (5) in the proof of Theorem (iv).

(vii) By the hypothesis, we have

F([x,y]DEx™[x,y] x™€P, for all x,yeR.

Replacing y by yx in this expression, we get
F([x,y]x)xx™[X,y] x"*1€P

and so

F([x,yDx+[x,y]d(x)£ x™[x,y] x"*1€P, forall x,yeR.
Using the hypothesis, we obtain that

[x,y]ld(x)€P, for all x,yeR.

Using the same arguments after (1) in the proof of Theorem (i), we get the required result.

(viii) We assume that

F(Xoy)£ x™(xoy) x™€P, for all x,yeR.
Replacing y by yx in this expression, we obtain
F(Xoyx)+ x™(xoy) x"*1eP

and so

F(Xoy)x+(Xoy)d(x)+ x™(Xoy) x™*1eP.

Using the hypothesis, we get
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(xey)d(x)€P, for all x,y,zER.

Arguing the same methods after (5) in the proof of Theorem (iv), we obtain the required result.
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FLUTTER ILE GELISTIRILEN MOBIL UYGULAMALARLA DENGE
BECERILERININ IYILESTIRILMESI
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OZET

Bu arastirma, denge makinelerinin maliyeti, erisilebilirligi ve bakim zorluklar1 gibi énemli
engellerle karsilagan bireylerin denge yeteneklerini 6lgme ve iyilestirme siirecinde devrim
niteliginde bir yaklasim sunmak amaciyla gelistirilen bir mobil uygulamay1 tanitmaktadir.
Geleneksel denge makineleri pahalidir ve genellikle sinirli sayida saglik merkezinde bulunurlar,
bu da kullanicilarin bu hizmetlere erisimini kisitlar. Bununla birlikte, bu mobil uygulama,
herhangi bir akilli telefon veya tablet kullanarak denge yeteneklerini 6lgme ve gelistirme firsatt
sunar. Uygulama, telefonunun yerlesik gyroscope ve accelerometer sensorlerini kullanarak
kullanicinin hareketlerini hassas bir sekilde izler ve bu sensorler sayesinde, telefonun ivmesini,
salinimini ve ti¢ eksende yaptig1 aciy1 6grenerek kullanicinin denge yeteneklerini degerlendiren
bir skor degerlendirir. Kullanicilar, telefonlarin1 gogiislerine sabitleyerek belirli talimatlar
uygularlar ve bu siire¢ boyunca telefonunun hareketlerini takip ederler. Uygulama,
kullanicilarin denge skorlarim1 belirlerken yas, fiziksel aktivite seviyesi ve gecmis denge
problemleri gibi kisisel faktorleri dikkate alir. Bu skorlar, kullanicinin denge seviyesini
anlamasina ve gelisimini takip etmesine olanak tanir. Dahasi, uygulama kullanicilarin denge
seviyelerine uygun kisisellestirilmis egzersiz programlari sunar. Bu egzersizler, kullanicinin
yasina, spor gecmisine ve Ol¢iilen denge skoruna gore 6zel olarak tasarlanir ve kullanicinin
denge yeteneklerini giliglendirmeye yardimci olur. Ayrica, uygulama Firebase entegrasyonu
sayesinde kullanicilarin denge skorlarini saglik profesyonelleri ile paylagmasina olanak tanir.
Bu, doktorlarin hastalarinin denge iyilesme siirecini izlemesine ve gerektiginde miidahale
etmesine yardimci olur. Sonug¢ olarak, bu mobil uygulama, denge yeteneklerini 6lgme ve
iyilestirme siirecini erisilebilir, etkili ve kisisellestirilmis bir sekilde sunarak bireylerin saglik
ve yasam kalitesini artirma potansiyelini ortaya koyar. Bu yaklagim, mobil teknoloji ve saglik

hizmetlerinin entegrasyonuyla saglik bilincini artirir ve saglik hizmetlerine erisimi kolaylastirir.
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Anahtar Kelimeler: Denge Degerlendirmesi, Saglik Teknolojisi, Durus Tespiti, Mobil

Uygulama, Flutter, Firebase

1. GIRIS

Giliniimiizde mobil teknolojinin hizla gelismesiyle birlikte, saglik sektoriinde mobil
uygulamalarin kullanim1 da artmaktadir. Ozellikle, bireylerin saglik durumlarini
izlemelerine ve iyilestirmelerine yardimci olacak uygulamalarin popiilaritesi giderek
artmaktadir. Bu baglamda, denge yeteneklerini 6lgmek ve iyilestirmek igin gelistirilen
mobil uygulamalar da dikkat ¢ekmektedir. Bu ¢alismada, geleneksel denge makinelerinin
pahali maliyeti ve sinirh erisilebilirligi gibi engelleri agsmak amaciyla gelistirilen bir
mobil uygulamanin tanitimi yapilmaktadir.

Mobil uygulama, kullanicilarin denge yeteneklerini telefonlarinin gyroscope ve
accelerometer sensorlerini  kullanarak Olgmelerine ve gelistirmelerine olanak
tanimaktadir. Bu uygulama, kullanicilarin denge seviyelerini belirlemek i¢in 6zel olarak
tasarlanmig egzersiz programlari sunmakta ve bu sayede bireylerin saglik ve yasam
kalitelerini artirmay1 hedeflemektedir. Ayrica, Firebase entegrasyonu sayesinde,
kullanicilar denge skorlarini saglik profesyonelleri ile paylasabilir ve bu profesyonellerin
hastalarinin denge iyilesme siirecini izlemesine yardimci olabilirler.

Diger benzer uygulamalardan farkli olarak [1], gelistirdigimiz uygulama daha diisiik
maliyetli ve daha genis erisilebilirlik sunmaktadir. Ayrica, 6zel olarak tasarlanmis
egzersiz programlart ve Firebase entegrasyonu gibi 6zelliklerle kullanicilarin denge
seviyelerini belirlemelerine ve saglik profesyonelleriyle etkilesimde bulunmalarina
olanak tanimaktadir. Bu ¢alismanin amaci, mobil teknolojinin saglik sektdriindeki
potansiyelini vurgulamak ve denge yeteneklerini 6lgmek ve iyilestirmek icin erisilebilir

ve etkili bir ¢6ziim sunmaktir.

2. YONTEMLER

2.1. Flutter

Flutter, Google tarafindan gelistirilen ve 6zellikle ¢apraz platform mobil uygulama gelistirmek

icin kullanilan agik kaynakli bir UI yazilim gelistirme kitidir [1]. Dart programlama dilini

kullanarak, tek bir kod tabani iizerinde hem iOS hem de Android i¢in yiiksek performansh ve
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gorsel olarak ¢ekici mobil uygulamalar olugturmayi1 saglar. Flutter'in en belirgin 6zelliklerinden
biri, hizli derleme siireleri ve canli 6nizleme yetenekleri sayesinde gelistiricilere verimlilik
saglamasidir. Ayrica, zengin bir widget koleksiyonu ve kolay o6zellestirme imkanlariyla
gelistiricilere esneklik sunar. Bu 6zellikleriyle Flutter, modern mobil uygulama gelistirmenin

oncii bir araci haline gelmistir.

2.2. Firebase

Firebase, Google tarafindan sunulan bulut tabanl bir platformdur ve uygulama gelistiricilerine
cesitli hizmetler saglar [2]. Bu hizmetler arasinda gergek zamanli veritabani, kimlik dogrulama,
bulut depolama ve analitik araglar yer alir. Firebase'in sundugu bu araglar, mobil uygulama
gelistiricilerinin uygulamalarini hizli bir sekilde biiyiitme ve 6lgekleme imkani verir.

Uygulamamizda Firebase't kullanmamizin gerekgesi, belirli hastalarin belirli doktorlar ile
denge egzersizlerini kontrol etmesine olanak saglamaktir. Firebase entegrasyonu sayesinde,
doktorlar hastalarnin  denge seviyelerini izleyebilir ve egzersiz programlarini
kisisellestirebilirler. Firebase'in sagladig1 kolaylik ve giivenilirlik sayesinde, bu siireci en etkili

sekilde yonetebiliyoruz.

2.3. Gyroscope
Telefonlarimizdaki gyroscope, cihazin hareketini algilamak i¢in kullanilan bir sensordiir.
Gyroscope, cihazin li¢ boyutlu hareketini 6l¢erek donme, egilme ve yon degisikliklerini belirler
[3]. Gorsel 1 (a)'da, gyroscopenun ¢alisma prensibi gosterilmistir. Gyro, telefonda olusan anlik
ivmeleri kullanarak kisinin hangi eksene ne kadar hizli bir sekilde gittigini anlamak i¢in
kullanilmistir. Bu sayede, hangi eksende ne kadar hizli bir salinim yapildigin1 6grenebiliriz.
Gorsel 1 (b)’de salimim hareketlerinin grafigi verilmistir. Bu bilgi, denge yeteneklerini
degerlendirmek ve gelistirmek i¢in kullanilabilir. Bu sensor, mobil uygulamalarin kullanicilarin
fiziksel aktivitelerini takip etmesine ve belirli hareketleri algilamasina olanak tanir. Ozellikle,
denge yeteneklerini O6lgmek ve iyilestirmek amaciyla gelistirilen mobil uygulamalarda
gyroscope'un onemi biiyliktiir. Bu sensor, kullanicilarin telefonlarin1 gégiislerine sabitleyerek
belirli talimatlar1 uygulamalarint ve bu sirada cihazin hareketini takip etmelerini saglar. Bu
sayede, uygulama kullanicilarin denge seviyelerini hassas bir sekilde degerlendirebilir ve onlara
kisisellestirilmis egzersiz programlari sunabilir. Gyroscope'un bu 6zelligi, denge salinimi gibi
uygulamalar i¢in kritik bir 6neme sahiptir ve kullanicilarin denge yeteneklerini gelistirmelerine

yardimci olur.
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Gorsel 1. (a) Gyroscope sensoriiniin ¢alisma mantig1 verilmistir. (b) Kullaniciya ait gyroscope

verilerinin grafigi verilmistir.

2.3. Accelerometer
Telefonlarimizdaki accelerometer, cihazin ivmesini 6lgmek ve cihazin hareketini belirlemek
icin kullanilan bir sensordiir. Acc, her ii¢ eksendeki sensorlerin yer ¢ekiminden etkilenme
derecesini belirleyerek kullanicinin cihazi nasil hareket ettirdigini belirler [4]. Bu sayede, mobil
uygulamalar kullanicinin fiziksel aktivitelerini takip edebilir ve belirli hareketleri algilayabilir.
Gorsel 2 (b)’deki formiil, bu eksenler arasindaki acilar1 hesaplamak icin kullanilir. Ozellikle,
denge yeteneklerini 6lgmek ve iyilestirmek amaciyla gelistirilen uygulamalarda accelerometer
sensOriinlin dnemi biiyiiktiir. Accelerometer, kullanicinin 3 eksende yaptig1 agilari belirleyerek
kisinin fiziksel egilme acisini 6lger ve belirli sinirlar iginde tutar. Gorsel 1 (a)'da, accelerometer
sensoriliniin X, y ve z ekseni boyunca nasil ¢alistig1 ve bu eksende yapilan hareketlerin nasil
algilandig1 gosterilmistir. Bu gorsel, accelerometer sensoriiniin {i¢ boyutlu hareketleri nasil
oletiigiinii ve kullanicinin hareketlerini nasil izledigini daha iyi anlamamiza yardimci olur.
Gorsel 3’te ise uygulamadan accelerometer verilerinin grafik hali verilmistir. Bu sinirlar,
kisinin dengesini korumasina yardimci olur ve asir1 egilme durumlarinda kullaniciya uyarilar
gonderebilir. Eger bir kisi belirlenen egilme sinirlarin1 agarsa, bu durum kullanicinin diigmiis
olabilecegini gosterebilir ve testin tekrarlanmasini gerektirebilir. Bu nedenle, accelerometer

sensoriiniin  dogru caligmas1 ve dogru veri saglamasi, denge dl¢lim uygulamalari i¢in biiyilik

Onem tasir.
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Gorsel 2. (a) Accelerometer sensoriiniin calisma mantig verilmistir. (b) Accelerometer’dan

gelen verileri aciya ¢evirmek icin kullanilan yontem gosterilmistir.

YZ Axis Angle:

XZ Axis Angle: XY Axis Angle:
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Gorsel 3. Ug eksende, kullaniciya ait accelerometer verilerinin grafigi verilmistir.

3. SONUCLAR VE DEGERLENDIRME

Bu c¢alisma, mobil teknolojinin giiciinii kullanarak denge yeteneklerini 6lgme ve
iyilestirme siirecini daha erigilebilir hale getirmeyi amagladi. Gelistirilen mobil
uygulama, yiiksek maliyetli denge makinelerinin yerine gecerek, herkesin kolaylikla
erisebilecegi bir ¢coziim sunar. Telefonun gyroscope ve accelerometer sensorlerinden
gelen verileri kullanarak, kullanicilarin denge seviyelerini hizli ve etkili bir sekilde
degerlendirebilir ve kisisellestirilmis egzersiz programlar1 sunarak denge yeteneklerini
gelistirmelerine yardimci olur.

Bu calismanin sonuglari, mobil teknolojinin saglik sektoriinde nasil kullanilabilecegini
gostermektedir. Gelistirilen uygulama, hastalarin saglik durumlarini takip etmelerine ve
doktorlarla etkilesimde bulunmalarina olanak saglayarak, saglik hizmetlerine erigimi

kolaylagtirir. Ayrica, bu uygulama, hastalarin giinliilk yasamlarina entegre edilebilecek
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pratik bir ¢dziim sunar ve denge sorunlariyla miicadele eden bireylerin yasam kalitesini
artirabilir.

Sonug olarak, mobil teknoloji ve saglik hizmetlerinin entegrasyonu, saglik sektoriinde
onemli bir ilerlemedir ve bireylerin saglik ve yasam kalitesini artirmak i¢in biiyiik bir
potansiyele sahiptir. Bu ¢alisma, bu alandaki gelismelere bir katki saglamak amaciyla
yapilmistir ve mobil uygulamalarin denge 1iyilestirme siirecindeki roliinii

vurgulamaktadir.

4. TARTISMALAR

Denge makinelerinin mobil uygulamalarla taklit edilmesi, dogal olarak bazi endiselere
neden olabilir. Gergekten de, sadece gyro ve accelerometer verileriyle yiiksek hassasiyet ve
dogruluk saglamak, karmasik bir denge makinesini tam olarak replike etmek kadar kolay
degildir. Ancak, bu zorluklarla karsilasmamiza ragmen, mobil uygulamalarla elde edilen
sonuglar olduk¢a umut vericidir.
Mevcut yaklagim, sadece gyro ve accelerometer verileriyle denge yetenegini degerlendirmeyi
amaglar. Ancak, bu yaklagimin tam olarak denge makineleriyle eslesmesi miimkiin degildir.
Bununla birlikte, yapay zeka kullanarak bu zorlugun iistesinden gelmek miimkiindiir. Yeterli
miktarda veri toplanarak ve ger¢ek denge makinelerinde yapilan testlerden elde edilen verilerle
egitilerek, mobil uygulamalarin daha dogru sonuglar saglamasi miimkiindiir. Bu, dengeli ve
dengesiz insan verilerini kullanarak yapay zeka algoritmalarmin gelistirilmesi ile
gerceklestirilebilir.
Ancak, bu yaklasimin basaris1 i¢in hastanelerden yeterli miktarda veri toplanmasi
gerekmektedir. Bu veriler, mobil uygulamalarin denge yetenegini degerlendirmesi i¢in gerekli
olan karmasik algoritmalarin gelistirilmesine yardimci olacaktir. Eger bu kosullar saglanirsa,
yapay zeka destekli mobil uygulamalar, geleneksel denge makinelerine gore daha etkili bir

sekilde calisabilir ve kullanicilarin denge yeteneklerini daha dogru bir sekilde degerlendirebilir.
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ATIKSU ARITMA TESISLERINDE BAKIM VE REVIZYONLARIN ENERJI
VERIMLILIGINE ETKILERI : SARKISLA ORNEGI

Rahman Kaan BASLAN
Sivas Cumhuriyet Universitesi Miihendislik Fakiiltesi, Cevre Miihendisligi Boliimii,
- 0000000238057147

OZET

Diinya niifusunun siirekli artmasi teknolojinin siirekli gelismesi fosil enerji kaynaklarinin
giderek azalmasi ve cevreyi kirletmesi gibi nedenler iilkelerin enerji politikalarinin temiz ve
yenilenebilir enerji kaynaklar1 arayisina gotlirdii. Bu enerji kaynaklarinin olusturulmasiyla
ilgili calismalar siirdiiriiliirken bir yandan da ener;ji tiilketimini verimli hale getirilmesi enerji
kaynaklarinin daha dikkatli kullanilmasi  ¢alismalar1 yiiriitiilmekte yeni teknolojilerde
cihazlarda enerjinin verimlili§i 6n plana ¢ikmaktadir. Bu da bize Diinya genelinde enerji
verimliligi ile ilgili ¢alismalarin en az yeni enerji kaynaklarinin bulunmasi kadar énem
tasidigin1 gostermektedir. Enerji verimliligi ile ilgili ¢aligmalar her alanda oldugu gibi atiksu
aritma tesisi isletmelerinde artik 6n plana ¢ikmaktadir. Cilinkii belediyelerin enerji giderlerinin
onemli bir boliimiinii bu tesislerdeki tiiketimler olusturmaktadir. Atiksu aritma tesislerinin
temel amaci atiksulardaki kirletici parametrelerin istenilen bir seviyeye diisiirtilerek atiksularin
artilmas1 ~ ve alict ortama verilmesidir. Ilk tesis kurulum asamasinda tesisin prosesin
olusturulmasi1 ve kullanilacak makinelerin seciminde bu parametreler dnem tasimaktadir.
Ancak tesislerin kurulumunda parametrelerin takiplerinin diizgiin yapilmamasi kullanilacak
makine se¢imlerinin yanlis olmasi gibi nedenler enerji tiiketiminin artmasina sebep olmaktadir.
Ayrica diger bir yanlis ise tesislerdeki makinalarin kurulmasi ve isletilmesi asamasindadir.
Tesisler kurulurken makine se¢iminde verimlilik 6n planda tutulmali ayrica isletme agsamasin
da aritma ve enerji verimliliginin optimum sekilde olmasi saglanmalidir. Bu ¢aligmada Sarkisla
Atiksu Aritma Tesisi uygulama alani olarak secilmis ve isletme enerji verimliligi {izerine
yapilan ve planlanan ¢alismalar tartisilmigtir.

Anahtar Kelimeler: Enerji, Verimlilik, Revizyon

1. GIRIS
Atiksu aritma tesislerinin temel amaci atiksulardaki Kkirletici parametrelerin istenilen bir
seviyeye diisiiriilerek atiksularin aritilmasi  ve alic1 ortama verilmesidir. Tlk tesis kurulum
asamasinda tesisin prosesin olusturulmasi ve kullanilacak makinelerin se¢iminde bu
parametreler onem tasimaktadir. Ancak tesislerin kurulumunda parametrelerin takiplerinin
diizgiin yapilmamasi kullanilacak makine se¢imlerinin yanlis olmasi gibi nedenler enerji
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tiiketiminin artmasina sebep olmaktadir. Ayrica diger bir yanlis ise tesislerdeki makinalarin
kurulmasi ve isletilmesi asamasindadir. Tesisler kurulurken makine se¢iminde verimlilik 6n
planda tutulmali ayrica isletme agamasin dada aritma ve enerji verimliliginin optimum sekilde
olmas1 saglanmalidir.

Enerji tiikketim maliyetinin atik su tesislerine 6nemli bir maliyet olusturdugunu géz onilinde
bulundurdugumuzda enerji genellikle birincil aritmadan ¢amur iriinlerinin pargalanmasina
kadar tiiketildiginden, periyodik olarak enerji denetimleri yapmak ve enerji tasarrufuna neden
olabilecek bazi operasyonlar ve altyap1 degisikliklerini gergeklestirmek gereklidir. Son yillarda
atiksu aritma tesislerinde igletme maliyeti lizerine ¢aligmalar yapilmaktadir. Atiksu aritma
tesislerindeki igletme maliyeti, enerji, personel, kimyasallar malzeme ve bakimdir. Bunlar
icerisinde en biiyiik pay enerjiye aittir. Enerji maliyeti, toplam isletme maliyetlerinin % 50-
60’lar mertebelerindedir (Meral Ve Cavadzade, 2013).

Mevcut atiksu aritma tesislerinde, isletim masraflarinin neredeyse tamami, blowerlar ve akig
pompalarinin enerji tiiketimi ile olmaktadir Ozellikle biyolojik aritma yapan tesislerde
havalandirma maliyeti tesis isletme maliyetinin 6nemli bir kismini olusturmaktadir. AAT lerin
enerji verimli hale gelmesinde tasarim ve proje siirecinin yani sira proses ve uygun ekipman
secimi de biiyiik rol oynamaktadir. AAT’lerde dis enerji alimini azaltmak ve hatta sifira
indirmek miimkiindiir. Ancak enerji kullaniminin azaltilmasinin, desarj kalitesini etkilememesi
de Onemli bir husustur. Aritma verimi ile enerji tiiketimi dengesinin iyi ayarlanmasi
gerekmektedir (Ersahin ve dig.,2017).

Giinlimiizde atiksu aritma tesislerinin enerji verimliligiyle ilgili olarak bir ¢ok caligma yapilmis
ve konuyla ilgili bir ¢ok fikir ortaya atilmistir. Trapote ve ark., (2012) Tarafindan yapilan
caligmada , atiksu aritma tesislerinin bakimi, isletmesi ve enerji kullanimlar incelenmis ve
aritma tesisinin boyutu ve enerji tiiketimi arasindaki iliski arastirilmistir. Calisma sonucunda
aritma tesisi kapasitesinin 547 ila 1057 milyon kWh arasinda degisen yillik tasarruf saglandigi
ve boylece enerji tiiketimininim % 6 oraninda azaltildig: tespit edilmistir. Buna ek olarak,
birincil ve ikincil camur isleme, camur pompalama, isleme ve camur giderimi 6nemli miktarda
elektrik enerjisinin kullanilmasini gerektirir (Tchobanoglous ve dig., 2003).

Evsel atiksularinin aritilmasinda aktif ¢amur siireci en yaygin olan islemdir. Konvansiyonel
aktif ¢amur siireci ile atik su aritiminda enerji gereksinimlerinin 1.1 ila 2.4 MJ/m3 (0.3-0.65
kWh/m3) arasinda oldugu tahmin edilmektedir. Evsel atiksularinin konvansiyonel aritimi i¢in
hacim bagina elektrik enerjisi ithtiyaci (kWh/m3) havalandirma dozaji, dezenfeksiyon islemi,
camur ydnetimi, tesisin hidrolik profili ve tesis boyutu gibi bir dizi faktore bagli olarak
(Tchobanoglous ve dig., 2003; Westerhoff ve dig.,2005; Venkatesh ve dig.,2011; Pan ve
dig.,2001) yaklasik 0.26-0.84 kWh/m3 (Friedrich ve dig.,2017; Venkatesh ve dig.,2011; Pan ve
dig.,2001) arasinda degisebilir. Almanya, Birlesik Krallik ve Birlesik Devletler i¢in ortalama
enerji tiiketimi tesis sekline bagl olarak sirasiyla 0.67, 0.64 ve 0.45, italya'da 0.40 ile 0.70,
Avustralyada 0.46, Cin de 0.269 ve Japonyada 0.30-1.89 kWh/m3, arasindaki tiketim degerleri
Ol¢tilmiistlir (Guerrini ve dig., 2017; Aynur, 2014) Yapilan diger bir ¢alismada da azot giderimi
ile birlikte ortalama boyuttaki geleneksel aktif camur siireci i¢in atiksu aritimina iligkin enerji
gereksinimlerinin yaklasik 0.65 kWh/m3 olarak hesaplandigi bununla birlikte bu enerjinin

PROCEEDING BOOK Academy Global Publishing House 104

| LONFEREY
o £ .

.Y
onnst®



AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES

March 22 - 24, 2024 Mus
ISBN NO. 978-625-6830-95-0

| LONFEREY
o £ .

.

D

BCADE,
My 4
.Y
onnst®

yaklasik %20'sinin yardimc siiregler (giris pompalama istasyonu, su alma yapisi, aydinlatma,
sogutma, 1sitma) i¢in tiiketildigi tespit edilmistir. Dolayistyla sadece atik su aritimina yonelik
enerji ihtiyaci, yaklasik 0.52 kWh/m3 olarak hesaplanmistir (Tchobanoglous et al., 2003; Shi,

2011; Gikas, 2017,).

2. DENEYSEL CALISMALAR (veya UYYGULAMALAR)
VEYA VARSA DiGER BASLIKLAR

2.1.

Materyal ve metot

Bu calismada Sarkisla (Sivas) ilgesinde bulunan mevcut atiksu aritma tesisinin enerji
tiiketimi analiz edilmistir. Calismada atiksu aritma tesisinin tasarimi tesisin igsletme siireci ve
bakim ¢aligsmalari ve bu siiregte tesiste aritilan atiksuyun 6zellikleri tesisi verimi ve enerji
verimi arasindaki iliski enerji ve aritma veriminin arttirilabilmesi i¢in gerekli revizyon

calismalar tartisiimistir.

2.2. 3 Bulgular ve tartisma

Sarkisla Atiksu Aritma Tesisine ait iiniteler ve kapasiteleri agagidaki Tablo da verilmistir.
Tesisin y1llik BOI KOI AKM giris ve ¢ikis ile yillik toplam enerji tiikketimleri (kW-ay)
incelenmistir. Tesiste yapilan bakimlar isletme asamasinda yapilan gézlemler bu gézlemler
sonucu yapilan degisikliler belirtilmistir. Yapilan bakim ve degisiklilerin aritma ve enerji
verimine etkileri incelenmistir.

Cizelge 1. Sarkisla Atiksu Aritma Tesisine ait mevcut iiniteler ve kapasiteleri

Uniteler

Unite adedi ve kapasitesi

Kaba Izgaralar

(1+1 adet) 705,6 m®/saat

Ince Izgaralar

(1+1 adet) 705,6 m°®/saat

Terfi Merkezi

(2+1 adet ) 50 L/sn

Havalandirmal
Kumtutucu ve Yag
Siyirict

(2 adet) YHY 20-25 m®/m?/saat , yatay hiz 0,2 m/sn

Havalandirma Havuzu

(3 adet ) Bir havuzigin; hacmi 2464 m®, 2 adet P=37 kwh
ylizeysel havalandirici

Son Cokeltme Havuzu

(3 adet) YHY 0,45 m®/m?/sa

Camur Geri Devir
Unitesi

(2+1) Q=50 1t/sn., Hm = 10 m., Nm = 15 kW. Camurun Belt
Presse gonderilmesi i¢in ise iki adet monopomp
kullanilmaktadir.

Belt Press Unitesi

Bir adet Belt Press bulunmaktadir ortalama su ihtiyaci 11
m?*/saattir.

Sarkisla Atiksu Aritma Tesisi 2017 yilinda isletme olarak Sarkisla Belediyesi biinyesine
gecmistir. Belediye tarafindan isletilmeye basladig glinden itibaren tesisin enerji giderleri takip
edilmis ve iinitelerdeki makinelerin isleyisleri ve calisma prensipleri incelenmistir. Ve temel
problemin havalandirma {initelerinde oldugu anlasilmistir. Ciinkii tesise yerlestirilen yiizey
havalandiricilarin ¢ektikleri akimin ytiksekligi bu havalandiricilarin devirlerini tamamlarken
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zorlandiklarinin ve daha yiiksek enerji kullanmasina sebep oldugunun gostergesidir. Ayrica
tesise verilen oksijen miktarin istenilen seviyeye getirilmesinde zorluklar yasanmaktadir.
Yiizey havalandiricilardaki temel probleminde havalandiricilarin gereginde daha diisiik kotta
(yiikseklikte) yerlestirilmesi oldugu anlasilmistir. Havalandiricilarin suya fazla gomiilmesi
devir sirasinda zorlanmasina enerjinin fazla tiikenmesine ve istenildigi gibi suya oksijen
verilememesine sebep oldugu anlasilmistir. Ve yiizey havalandiricilar dolu savak seviyesine
kadar yiikseltilmistir. Sekil 2 ve Sekil 3 te yiizey havalandiricilarin ilk isletmeye alindigi kot
(yiikselik) ve sonraki kot (yiikseklik) gosterilmistir.

Sekil 2 Yiizey Havalandiricinin Sekil 3 Yﬁy Havalandiricinin
Isletmeye Alindig1 Kotu Revizyon Sonrasi Kotu

Sarkisla Atiksu Aritma Tesinin 1zgara {initesinden sonra gelen iinitedir. Enerji giderleri
icerisinde ylizey havalandiricilardan sonra ~ en yiliksek enerji sarfiyatina neden olan
ekipmanlardir. Terfi pompalarinin ¢alisma verimi tesis prosesini bastan sona etkilemektedir.
Cilinkii 1yi bir mekanik ve biyolojik aritma verimi i¢in girig suyu miktari dnemlidir. Eger giris
suyu miktar1 iyi ayarlanamaz ise tesisteki ekipmanlarin bazilarmmin enerji sarfiyatlart
degismezken aritilan atiksu miktar1 azalacaktir. Bu da tesisin enerji ve aritma verimini direkt
olarak olumsuz yonde etkileyecektir. Bunun icin terfi pompalarinin ¢alisma verimi tesis
isletmeye acildig siirecten itibaren gézlenmektedir.

Bu gozlemler sonucunda 6zellikle 2020 yilinin son aylarinda terfi pompalarinin veriminde
biiyiik bir diisiis gdzlenmistir. iki adet pompanin ¢aligmasiyla tesise verilen atiksu miktari {ig
adet pompanin ayni anda devreye alinmasinin yeterli olmayacagi bir seviyeye ulagsmustir.
Ancak enerji sarfiyatinda ise higbir diisiis olmamistir. Bu da bize pompalarin devir sayisinin
degismedigini gostermektedir.

Bu goézlemlerde yola ¢ikarak terfi pompalarinin birinin i¢inin agilmasina ve incelenmesine
karar verilmistir. Bu islem sonucunda yapilan incelemede pompalarin igerisine bulunan
carklarmn eskidigi ¢ark uglarinin zamanla atiksu ile beraber gelen kum ve benzeri malzemeler
tarafinda torpiilendigi gozlenmis ve bununda tesise verilen atiksu miktarinin azalttii
pompalarin verimini diigiirdiigli anlagilmistir.

Bundan sonraki siiregte ise ¢arklarin degisim maliyetinin li¢ pompanin ¢alistig1 stirecteki enerji
tiiketim maliyetine bakilarak cark degisim maliyetinin siirbanse edilme zamani ve degisimin
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giinliik aylik ve yillik enerji kazanim miktar1 hesaplanmistir. Hesaplamalar 2020 yil1 fiyatlarina
gore yapilmistir.

Motorlarin Aylik Calisma Saatleri = 3 adet motor X 7 giin X 22 saat X4hafta =1848 saati
Motorlarin Bir Aylik Enerji Maliyeti = 30 TL X 1848 saat = 13860 TL= 55440 TL

Tek Bir Motorun Aylik Enerji Maliyeti = 55440 TL/3= 18.480 TL

Carklarin toplam Degisim Maliyeti = 42000 TL

Bu gozlemlerden yola c¢ikarak pompalarin icerisindeki carklarin degistirilmesine karar
verilmistir. Ve {iretici firma ile iletisime gegerek yeni carklar tesise getirilmis degistirilmistir.

Yiizey havalandiricilarda ve terfi pompalarinda yapilan revizyon sonrasi asagidaki tablolarda
gortldiigii izere2020 yili 1 m3 atiksuyu aritma igin gerekli birim enerji tiiketim miktarinda
diisiis yasanmis ve enerji verimi arttirilmistir.

Gorsel 4 Terfi pompalarinin ve kum tutucu Girsel 5 eofnpésnﬁﬁ g:‘érk degisin;i
Pomplarinin garklari
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Cizelge 2. Sarkigla Atiksu Aritma Tesisi Enerji Tiiketimi ve Verim tablosu

SARKISLA ATIKSU ARITMA TESISI YILLARA GORE ENERJI SARFIYATI VE TESIS VERIMI

2018 2019 2020
AYLAR Parametre Verim Toplam Parametre | Verim Toplam Parametre | Verim Toplam
% Enerji % Enerji % Enerji
Sarfiyati Sarfiyati Sarfiyati
KWH KWH KWH
OCAK BOi 89,7 90000,855 BOI 87,37 89826,030 BOi 78,62 78484,140
KOI 81,5 KOI 88,27 KOI 77,6
AKM 85,4 AKM 83,44 AKM 68,1
SUBAT BOi 83 83192,130 BOI 92,01 72915,255 BOi 91,83 77749,870
KOI 87 KOI 90,78 KOI 87,85
AKM 86 AKM 89,38 AKM 81,65
MART BOI 91 90911,835 BOI 90,05 93578,625 BOIi 90,16 67830,210
KOI 91,8 KOI 85,63 KOI 83,36
AKM 88,8 AKM 85,89 AKM 81,16
NISAN BOIi 94,5 87410,610 BOI 92,51 89020,890 BOIi 93,17 54510,430
KOI 88,9 KOI 90,77 KOI 83,18
AKM 92,2 AKM 93,09 AKM 83,85
MAYIS BOi 93,3 91237,860 BOI 91,97 97140,330 BOi 91,89 58961,385
KOi 90,27 KOi 87,43 KOI 83,72
AKM 93,6 AKM 88,9 AKM 89,13
HAZIRAN BOi 93,5 79558,575 BOI 95,04 85427,050 BOi 88,9 55896,570
KOI 85,7 KOI 90,26 KOI 81,67
AKM 94,6 AKM 87,54 AKM 81,3
TEMMUZ BOI 91,21 96015,780 BOI 92,98 | 102270,700 BOi 90,16 73234,665
KOI 88 KOI 81,86 KOI 83,6
AKM 86,23 AKM 87,7 AKM 83,73
AGUSTOS BOi 92,8 98334,810 BOI 94,57 99773,100 BOi 89,86 71390,025
KOI 88,2 KOI 87,36 KOI 79,85
AKM 87 AKM 86,36 AKM 86,86
EYLUL BOi 92,8 87796,170 BOI 95,79 82622,290 BOi 95,79 65144,520
KOI 89,7 KOI 91,81 KOI 91,81
AKM 88,4 AKM 88,34 AKM 88,34
EKIM BOi 87,8 82251,855 BOI 92,96 72694,120 BOi 92,96 58967,055
KOI 85,7 KOI 77,72 KOI 77,72
AKM 89,4 AKM 90,89 AKM 90,89
KASIM BOi 91,3 77904,855 BOI 85,17 69809,980 BOi 89,11 62644,050
KOI 88,4 KOI 84,67 KOI 84,67
AKM 85,9 AKM 82,04 AKM 82,04
ARALIK BOI 91,4 54099,670 BOI 88,77 74762,640 BOi 91,53 65764,440
KOI 88 KOI 83,77 KOI 87,46
AKM 85,6 AKM 80,09 AKM 80,95
YILLIK BOi 91,03 | 1018715,005 BOi 92,57 | 1029841,010 BOi 90,32 | 790577,360
VERIM KOI 87,76 KOI 86,69 KOI 83,54
ITOPLAM AKM 88,59 AKM 86,97 AKM 83,16
ENERJI
SAFIYATI
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3.SONUCLAR VE DEGERLENDIRME

Sarkisla Atiksu  Arntma Tesisi Orneginde goriildiigii gibi tesis enerji verimliginin
arttirilmasinda ilk proje asamasindaki proses ve kullanilacak makine se¢iminin Oneminin
yaninda isletme asamasinda yapilacak revizyon ve bakim g¢alismalarinin 6neminin goz ardi
edilmemesi gerektigini gostermektedir. Tesis isletme asamasinda sadece aritma verimi
onemsenmemeli ayrica enerji verimi kullanilan makinelerin ¢alisma verimleri de gozetilmeli
ve yerinde dogru revizyon ve bakim g¢alismalariyla hem tesisin enerji verimi ve makina
verimleri arttirilmali ayn1 zamanda aritma verimi de korunmali veya arttirilmalidir. Aritma
tesislerin kurulum ve ilk isletme asamasinda fark edilemeyen ya da isletme sirasinda ortaya
cikacak sorunlar ve tesis verimini diigiirebilecek, yanlis isletme yontemleri, makine cihaz
secimleri gibi tercihler goz ardi edilmemeli tesis isletme verileri siirekli irdelenmeli , optimum
tesis verimi ve isletme maliyeti gozetilmelidir.
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ABSTRACT

Kaizen is an approach that is applied to processes in the areas of time, employees and
technology in order to increase customer satisfaction and strengthen the company's competitive
position. With Kaizen, it is possible to increase profitability through rapid development and
cost reduction. This approach is making continuous improvements in business processes with
small beginnings to achieve a large impact. This study aims to present the 10-step Kaizen
approach implemented in the e-commerce warehouses of Trendyol, one of Turkey's leading
companies in the e-commerce sector. For this purpose, the contributions achieved by ensuring
a waste-free and more efficient operation of the e-commerce warehouse through the 10-step
Kaizen application have been explained. Each step of the 10-step Kaizen approach which
includes defining the problem, determining the team, determining the goal, analyzing the
current situation, analyzing the problem, determining the actions, implementing the actions,
controlling the solution, standardization and dissemination have been described. This study has
been a testament to the Kaizen approach that delivers improved business efficiency,
productivity, elimination of waste and savings in warehouse operating costs.

Keywords: 10-Step Kaizen, E-Commerce Warehouse, Radio Frequency Devices
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1. INTRODUCTION

The growth of e-commerce has an impact on warehousing as well as on inbound and outbound
logistics. As the warehouse logistics industry evolves and introduces innovations related to e-
commerce logistics, the need for lean measures increases [1]. One of the ways to improve the
performance of e-commerce warehouses is to conduct continuous improvement (Kaizen) studies. The
10-step Kaizen principle, one of the best-known methods for eliminating waste and optimizing
efficiency and costs, has the potential to make an important contribution in this area. One of the places
where 10-step Kaizen, which can be applied in almost any area, can be implemented flawlessly is in e-
logistics warehouses. 10-step Kaizen is a Lean strategy that helps to achieve the core objectives of
Lean: it creates an awareness of problem solving, it determines the way to deal with the problem and
it makes problems visible [2]. A 10-step Kaizen implementation in e-commerce warehouses not only
creates a waste-free, safe, clean and efficient working environment, but also shows employees that you
care about them, their job and their safety. And when an employee realizes that their company cares
about them, their morale increases, and they become more interested in their work. More efficient
storage improves training and communication, saving time and money. A warehouse that applies the
10-step Kaizen concept can quickly identify or uncover problems, address the basic causes and fix
those problems to prevent recurrence.

Radio Frequency (RF) technologies offer great convenience in tracking goods in warehouses.
However, in very large locations such as e-commerce warehouses, where thousands of RF readers are
used, tracking the RF devices themselves is a problem. The monitoring of RF reader devices is typically
facilitated by the systems and software with which they are integrated.

This study discusses the issues recently encountered in effectively monitoring handheld terminals with
RF readers used in Trendyol e-commerce logistics warehouses, as well as the Kaizen study conducted
to address these issues.

The rest of the study is structured as follows: Section 2 presents the conceptual framework and Section
3 outlines the methodology. Section 4 presents the results and discussion of the 10-step kaizen study
for effective tracking of Trendyol RF devices. Section 5 concludes the paper.

2. CONCEPTUAL FRAMEWORK

In this section, notional explanations have been made about E-Commerce Warehouse and the
RF Handheld Terminal used in these warehouses.

2.1. E-Commerce Warehouse

Today, e-commerce is the leading sales channel [3]. E-commerce companies, which play a
leading role in this success, operate at high speed and capacity in tens of thousands of square
metres of e-commerce warehouses.
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E-Commerce Warehouse is a service provider that offers storage, management and distribution
of products for online retailers. E-Commerce Warehouse provides a warehousing and logistics
solution where companies can store inventory, manage orders and quickly deliver products to
customers.

Although they are often confused with each other, ordinary warehouses and e-commerce
warehouses, also known as order fulfilment centers, have very different meanings. Both are
large structures that hold inventory for companies that sell products. However, the use cases
and services of these structures are very different.

It is possible to list the functions of e-commerce warehouses as follows [3]:

1) Deliver the products purchased by the customer in full and as quickly as possible,

2) Carry out all operations with a minimum of stock,

3) Feed the minimum stock, kept in small batches, during the day and accept the products,

4) Receiving product returns as quickly as goods are accepted, completing the control and
classification processes and including them in the operation cycle,

5) Ensure communication between the customer and the distribution channel in order to solve
delivery problems,

6) Manage all these processes in an effective, measurable and reportable way using warehouse
management software.

2.2. Radio Frequency Reader Devices

RF readers are frequently utilized for inventory management and tracking in warehouses and
e-commerce operations. These devices are multifunctional, but their primary purpose is to
identify products by reading barcodes or Radio-Frequency Identification (RFID) tags. The use
of RF reader devices accelerates warehouse operations, reduces error rates, and improves
inventory management efficiency. This ensures a more organized and effective workflow in e-
commerce warehouses. However, the use and integration of RF readers may vary depending on
the specific requirements and needs of the business [4].

The RF handheld terminal is a mobile computer used in logistics. It collects information by
scanning barcodes, QR codes, or through manual key operation. The collected information is
then delivered to the desired system database online via RF without any loss or errors.
Additionally, it displays information from the system database on the screen to direct personnel
[5]. They are commonly used in logistics, warehousing, distribution centers, van delivery, and
retail and supermarket outlets for faster and automated supply chain delivery [6].

PROCEEDING BOOK Academy Global Publishing House 13

\mnmr
o 6"0,

.Y
onnst®



.

D

KkDey,

AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
March 22 - 24, 2024 Mus

ISBN NO. 978-625-6830-95-0 o

RF handheld terminals are devices that use RF waves to allow for automatic tracking and
identification of various assets. Handheld terminals for information transfer are equipped with
advanced technology, making them extremely easy and quick to use. This makes them
advantageous in many different sectors. RF handheld terminals have a direct connection or
Bluetooth function to communicate with devices such as tablets and mobile phones. It is
important to ensure a large distance for information exchange. It is a highly effective solution
for mobile work environments where a stationary reader is not suitable.

Logistics monitoring, warehouse management, retail management, and smart production have
a wide range of uses. They are employed to produce effective solutions in various areas,
including manufacturing, transportation, retail, logistics, service, and healthcare. When
evaluating these solutions, it is important to consider different features such as processor,
Random Access Memory (RAM), memory, drop range, operating system, working distance,
and device compatibility based on the specific area of use.

Bringing a new level of comfort to business processes makes a great contribution to preventing
human-caused errors and increasing efficiency by ensuring tasks are completed accurately and
quickly. In addition, using a fixed reader is considered a much more accurate choice for reading
labeled objects compared to moving the object. RFID technology does not require line-of-sight
access to read tags. The technical benefits of RFID underpin real business benefits. It can
increase process efficiency and save money. Reviewing the overall benefits of the system and
return on investment is a key issue. RFID handheld terminals can increase a business's
productivity, as both goods and information are processed more efficiently. An RFID system
makes it easier to respond to new conditions due to information obtained from supply networks.
It provides fewer errors and higher security [7].

3. METHODOLOGY OF KAIZEN

Kaizen is a Japanese term meaning continuous improvement or change for the better. It is a
fundamental principle of lean thinking and involves examining a process, identifying waste and
making small, incremental improvements to make work easier, safer and more productive while
ensuring the highest quality. Since no process can be perfect, there is always room for improvement

[8].

The main purpose of Kaizen is to eliminate inefficiencies, waste and problems in business processes,
improve quality and create a culture of continuous improvement through employee involvement.
Kaizen is an approach where everyone can contribute and achieve big results with small changes [9].
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Figure 1. 10 Steps Kaizen Implementation Steps

At the heart of this system is the PICT (Plan, Implement, Check, Take Precautions) cycle, which
plays a crucial role. This cycle is the main reason for the continuity of improvement. Continuous
improvement is the basis of the Kaizen approach, and there is no end to it. Kaizen is about
building teams and working with the whole team, not just one person. The approach is to move
towards the target step by step. Significant progress cannot be achieved immediately, but rather
through continuous small improvements.

When implementing Kaizen, different literature may present it in various steps depending on
company culture, such as Kaizen in 7, 8, 10, or 12 steps. However, all of these steps complete
the PICT cycle and are interconnected. There is no difference between the 12-step Kaizen and
the 7-step Kaizen. However, the standard 10-step format is widely used in the Kaizen
improvement methodology.

The standard 10 steps of focused Kaizen progress are as follows:

3.1 Step 1 Topic Selection: The reason for choosing the kaizen topic is presented with statistical
data where appropriate.

3.2 Step 2 Target: The numerical target envisages and desired to be achieved by the Kaizen
Team is stated.
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10 Adim Kaizen Formu

1. Problemin Tanimlanmast
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Figure 2. Step 1 and step 2 of the Kaizen
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3.3 Step 3 Our Team: The people who will take part in the Kaizen project are included with

their titles.

3.4 Step 4 Current Situation: By determining the current situation, how the problem occurred,

and the details are highlighted.

3. Hedefin Belirlenmes!

Katzenn Hedeller SMART olarak
Kaiten Hedefleri
RFlerin t arunda kimde

Termin

olduunun sistemsel 15.0%.202%
takibinin yapdmas:

Vardiya baglannda ve

sonlaninda RF zimwmetieme 15052023

sUrecinin %50 azaltilmas

SMANT:

$: Specific (Spesifih), M. Meavwr abie
(Dighlebilir), A: Achiavable (Ulagdabite), R
Hedavarmt (g}, T: Yime-bount (Zamana bagid

4. Mevcut Durum Analtzl
MUt durum anabzl problemin ohustudu veya iyilestvme yagimak istenen anda yapehs. Mevcul durum anadizl yapdiken SIPOC, Spagetti Anali
AL Proses Aluge (SPOC) a2, "
Maveut durumun proses akis olusturulur. Data analizi vapenez (Daroto, histogram, centik divagrams vova exceol chart
fsemi s 3 5
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.
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Figure 3. Step 3 and step 4 of the Kaizen

3.5 Step 5 Project Plan: The Kaizen Project Activity Plan is created, and the roles and
responsibilities of the team members are defined.

S.Problemin Anallzl
5.1, Balik Kilcalts Analizi

Balik kignly analininde: Baldin bag problemi, bakim givdes! (KiQhLN) e probleme sebep olan fakttrler] gisterir. Problemi etkileyen nedenier DakBn kilg@widakl ygun bagiklar altea yazhe

Insan

Malzeme
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Figure 4. Step 5 of the Kaizen
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5.2.5 Neden Analizl
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e "
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Figure 5. Step 5 of the Kaizen

3.6 Step 6 Analysis: Root causes and areas for improvement are identified using problem
solving techniques appropriate to our problem (cause and effect analysis, process analysis,
ECRS analysis, comparison matrix, etc.).

. Alcslyenlar Belisbenmarsh
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Figure 6. Step 6 of the Kaizen

3.7 Step 7 Improvement: The solution suggestions we put into practice for our problem are
included.

7. Aksiyonlann Uygulanmasi

............ o zetiiic
RF takip sistemi ile ilgili daha Snce ==*
firmasindan teklif ahinmis. Teklife gére
RE bawcinan 3 pslistionie bideityar RF Tracking sistemin yazilmas:
RF Tracking system saha denemelerinin Personel numaralan ile RF'ler RF Tracking sistemde
pr— yapilmasi zimmetleme calismasi basladi kullanilacak karekod
Toplam RF saymmiz: 455

Toplam yatinm maliyeti: 20.000 $

%

E .
M\

Figure 7. Step 7 of the Kaizen

3.8 Step 8 Verification and Earning: By query whether we have achieved the goal we set in
Step 2, the annual kaizen return calculates in TL once it confirms that the goal has been

achieved.
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Figure 8. Step 8 of the Kaizen

3.9 Step 9 Standardization: Regression is prevented with standardization methods (creation of
instructions, technical drawings, project, company contracts, etc.).

Kaizen'in sOrdirdlebilir olabilmesi isi (calimatlar, prosedrl i apilr. Eger 8.2. madd)

Standartlar Sorumlu Tarih
Gunluk kontrollerde hig bir problem garalmemistir, sureg standartlasmaya ve yayginlastirma igin hazir info info
Her yeni personel igin RF sicil numarasi verilmeli, bu konuda talimat hazirlanacak AA 9 Nisan

Figure 9. Step 9 of the Kaizen

3.10 Step 10 Dissemination: The training provided to ensure the adoption of Kaizen by all
relevant employees is mentioned and/or other Kaizen practices planned to be launched are
briefly mentioned.

All improvements achieved are evaluated and rewarded within the reward system. The team
members to be rewarded are determined by the team leader, and team members who did not
attend the meetings during the kaizen activities are not included in the scope of the reward.

I 10. Yayginlagtirma
7

ayz1a gecen Kaizen, farkl bdlgelerde yayginlzsunlabilscekse planlanir. Vayainlastirma yapilan alanlarin dosya linkleri eklenic

© Yayginlagtirma Plani Sorumlu Tarih Linkler
=
g Caligma Ceviz depo diger alanlara yayzinlastinlacak AA 27 Nisan

Caligma diger depolara yayginlastinlacak AR 3 Agustos

Figure 10. Step 10 of the Kaizen

4. RESULTS OF THE ANALYSIS

Within the scope of the study, the analysis results are shown with RF current state analysis and
RF new state analysis tables. Tables 2 and 3 give detailed results for both situations. The
organization has been achieved a financial gain of *** *** TL by eliminating non-value added
work and continuing the culture of continuous improvement. In addition, this study is a valuable
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resource that provides ideas about the Kaizen technique and its potential applications for
logistics companies, academics and researchers working in the logistics sector.

Chart 1. RF Current Status Embezzlement

Walnut s'Fock RF deposition Shift Day Month Year
time (total)
RF deposition time (min) 281 561 14028 168330
RF deposition time (hour) 5 9 234 2806
RF deposition time (shift) 1 1 33 401

Chart 2. RF New Status Embezzlement

Walnut stock Total floor
RF deposition Shift . Day Month Year
. per shift
time (total)
RF deposition 9 27 55 1365 16380
time (min)
RF deposition
time (hour) 0 0 0 8 o
RF deposition
time (shift) 0 0 0 1 13
Iyilestirme Once-Sonra
Adamvardiya

Mevcut Yeni

Figure 11. Situation before and after improvement

5. CONCLUSION

RF devices are a new technology that allows warehouse staff to exchange data quickly, easily
and accurately, speeding up operations. This helps to make warehouse operations more efficient
and error-free. However, it is not enough to simply purchase and implement new technology,
as various problems can arise due to differences in warehouse management systems and
company cultures. Applying the continuous improvement or Kaizen approach to all processes
throughout the organization and involving all employees in continuous improvement efforts
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can yield significant benefits. The 10-stage Kaizen studies in Trendyol's e-commerce
warehouses have shown significant improvements. In the future studies, implementing the
applications of this approach in other warehouse processes will offer potential benefits. In
addition, RF devices are often integrated into a warehouse management system so that real-
time inventory tracking, order management and other operational information can be provided.
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ARDISIK GUNLUK AKISLILIK KATSAYILARI iLE GUNLUK AKIS
SURECLERININ STASYONER HALE GETIRILMESI
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OZET

Akim goézlemlerinin yapilmasi hem zamana hem de ekonomik giice bagli olarak
gerceklestirilebilmektedir. Ancak bu islemin yapilmasi su kaynaklarinin gelistirilebilmesi
acisindan dnemli bilgilerin temin edilmesini saglamaktadir.

Su kaynaklarinin gelistirilebilmesini saglamak i¢in yapilacak ¢alismalarda; akarsulardaki akim
gbzlemleri temel bilgi aktarimini saglamaktadir.

Bilindigi gibi yildan daha kisa siireli (aylik, haftalik ve giinliik) akim goézlemleri y1l periyod
olmak iizere periyodik bilesen, sicrama ve trend gibi unsurlar1 barindirdiklart igin stasyoner
stirecler degildir. Ayn1 zamanda kendinden 6nceki gdzlenmis degerlere de bagimli olan giinliik
debi siiregleri stokastik bir yapiya sahiptir.

Bu siireclerin ileriye yonelik tahminlerde (minimum akim, ekosistem ihtiyaci ve biriktirmesiz
hidroelektrik santral c¢alismalarinda kullanilan akim siirek egrilerinin olusturulmasinda)
kullanilabilmesi i¢in, geleneksel yontemlerle, oncelikle siirecin stasyoner hale getirilmesi
gerekmektedir. Bunun ic¢in seride varsa Oncelikle sigrama ve trendin ayiklanmasi
gerekmektedir. Sonrasinda periyodik bilesen ayrilarak siirecin stasyoner hale getirilmesi
gerekmektedir. Giiniimiizde bilgisayar olanaklari ile kisa siirede yapilabiliyor olsa da zamana
ihtiya¢c duyulmaktadir. Ayn1 zamanda parametre sayisinin artmasi; gilivenirligi de olumsuz
yonde etkilemektedir.

Bu ¢alismada sunulan ‘ardisik giinliik akislilik katsayilar1® yaklasimi ile akim siireci dogrudan
stasyoner hale getirilebilmektedir. Bu stasyoner hale getirilmis siire¢ kullanilarak, ¢evrimsel
seri yaklagimiyla, ileriye doniik veya belirli bir giinde 6lciilen debi degeri kullanilarak gelecege
yonelik tahminler yapilabilmektedir.

Anahtar kelimeler: Ardisik giinliik akiglhilik katsayisi, akislilik katsayisi, satasyoner, stokastik
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ALUMINYUM ALASIMLI BINEK ARAC JANTLARININ BURULMA RiJIiTLiGi
ANALIZI ICIN OPTIMIZASYONU

Ur-Ge Uzman Miihendisi, ILKE SIMSEK
CMS Jant ve Makina San. A.S.,— 0009-0007-7776-9597

Ar-Ge Kidemli Uzmam, MERIC ISIK
CMS Jant ve Makina San. A.S.,— 0000-0002-6612-5717

OZET

Aracin yol ile temasini saglayan en onemli bilesenlerden biri olan jantlar, statik ve dinamik
yiikler altinda ¢aligan kritik dneme sahip elemanlardir. Aliiminyum alasimli binek arag jantlari
araca kattiklar1 gorsel etkiler ile 6n plana ¢ikmis olsa da jantlarin en 6nemli 6zellikleri Gnemli
birer giivenlik pargalari olmalaridir; kullanim siireleri boyunca farkli tiirlerde yiiklere maruz
kalan bu parcalarin hasara ugramamasi temel beklentidir. Bu beklenti ise tasarim asamasinda
yapilan cesitli sonlu elemanlar analizleri ile saglanmakta olup, iirlin gelistirme adiminda hem
zaman hem de maliyet kazanimi1 amaglanmaktadir. Genel kullanim kosullar1 yorulma analizi
ile incelenip test ile dogrulanirken, kaza senaryolar1 gibi 6zel durumlar da darbe analizleri ve
testleri ile incelenmektedir. Jantlar kullanim esnasinda aracin hizlanmasi ve yavaslamasi
sebebiyle burulma yiiklerine maruz kalmaktadir. Caligma kapsaminda tasarlanan 12 parametrik
oOlgiiye sahip jantin burulma rijitliginin maksimize edilmesi adina Minitab istatistik programi
kullanilarak deney tasarimi olusturulmustur. Parametrelerin jantin dayanimi ve kiitlesi iizerine

etkisi belirlenmistir.

Anahtar Kelimeler: Rijitlik, sonlu elemanlar analizi, deney tasarimi, Minitab
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ABSTRACT

Currently, photocatalysis is one of the most studied subjects due to its useful applications like
H> production and degrading harmful organic dyes within the environment. With this aim, ZnS
can be used as a photocatalyst for the mentioned applications. Therefore, in this study, ZnS and
10 % Mn-doped ZnS thin films were synthesized by sol-gel technique. The impact of Mn-
doping on the photocatalytic and optical properties of the ZnS was scrutinized in detail. The x-
ray diffraction analysis has shown the formation of the hexagonal ZnS phase with a
predominant cubic phase. The Uv-Vis spectrophotometer was used in optical analysis as well
as photocatalysis evaluation. For the photocatalysis process, ZnS/Mn-doped ZnS photocatalyst
and methylene blue (MB) organic dye were degraded under UV-light radiation. The optical
analysis shows an increase/decrease in the optical absorbance of ZnS when doped with 10 %
Mn, while the optical band gap value decreases. Compared to the host ZnS, the photocatalytic
activity of the Mn-doped ZnS has increased for degradation of methylene blue under UV-light
radiation. This reduction can be connected to the synergy of the decreased crystallite size and
reduced sulfur defect intensity.

Keywords : Mn-doped ZnS, Sol-gel, Mn-doping, Thin film, Photocatalysis

1. INTRODUCTION

ZnS semiconductor is a compound, belonging to the I11-V periodic table and attracts great

attention as a thin film. The reasons why this material has attracted so much attention can be
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listed as follows; ZnS has a wide band gap at room temperature (3.60 eV) (i), high exciton
binding energy (40 meV) (ii), optical transmittance at 400-700 nm visible wavelengths and the
magnitude of the polarization coefficient (iii), stable at room conditions. (iv), does not harm the
environment (v) and can be used in many different industrial applications (optics,
optoelectronics, electronics, photovoltaics and photocatalysis, etc.) (vi) [1-2]. The basic
properties of materials (magnetic, optical, mechanical, electronic) reflect the applications in
which they can be effective. Therefore, its main characteristics should be taken into
consideration when producing materials. For example, if it is a material with magnetic
properties, parameters such as magnetism type (diamagnetic, ferromagnetic, paramagnetic,
etc.), magnetic intensity and magnetic susceptibility will come to the fore more effectively from

the magnetic measurement results [3-4].

When different elements (Mn, Fe, Mg, Al, N, Se, Cu, etc.) are doped into the ZnS crystal lattice
system, the morphological, structural, optical, electrical and magnetic properties of ZnS can be
improved as well as photocatalytic. Recently, metal/transition element doped ZnS thin film
nanostructures can generally be grown by many classical thin film growth techniques. Among
the mentioned techniques, the sol-gel film production technique based on the chemical solution
method is a film growth method that allows the growth of high quality and purity thin film
nanostructures and is a low-cost and practical process. Due to the mentioned advantages, in the
presented study, Zn1.xMnyS (x=0.10) nanostructured thin film was prepared on glass substrates
to examine its optical and photocatalytic properties using sol-gel and dip-coating technique.

2. EXPERIMENTAL RESEARCH

2.1. Used Materials and Film Production

Mn transition element (doping level 10 at.%) doped ZnS thin film nanostructures were
grown on glass substrates using certain solvents by using the sol-gel method. To obtain ZnS
and ZnMnS thin films, Zn acetate, thiourea and Mn nitrate precursor chemical salts were taken
in a certain ratio and dissolved in 2-Methoxy ethanol. Relevant solutions were prepared using
a magnetic stirrer. For ZnS and 10 at. % Mn transition element doped ZnS, the pH value was
adjusted to approximately 10 by using a certain amount of ethanol amine to adjust the pH of
the prepared solution. The obtained solutions were mixed with a magnetic stirrer for 24 hours
at room conditions. The final solutions, which were ready for coating, were stored in a vertical

oven at 300 °C using the sol-gel immersion technique, on film glass substrates
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previously cleaned in acetone, methanol and ethanol bath. To crystallize the stored films, they
were annealed in a vacuum environment at 600 °C for 45 min.

2.2. Characterization Techniques

Control of crystalline phases and possible foreign metallic phases of nano-structured ZnS
and Zn1xMnyS (ZMS) (x=10 at.%) thin films produced by sol-gel dipping method with XRD
(Rigaku Ultima III (40 kV, 40 mA and 1.54 A°)) diffractometer. examined. The optical and
photocatalytic properties of ZnS and ZMS nanostructured thin films were examined with a UV
spectrophotometer (Perkin Emler 45 UV-Vis) in the wavelength range of 300-800 nm and 200-
1100 nm, respectively.

3. RESULTS AND DISCUSSION

3.2. XRD analysis

XRD analysis results of the prepared nano-structured ZnS and ZMS thin films are given in
Figure-1. The results obtained indicate that nanostructured ZnS and ZMS (x=5%) thin films
have a dominant hexagonal ZnS crystal structure with (002) orientation preference and a
polycrystalline nature [3]. (002) preferred highly oriented crystallization in the direction of the
Miller index. No possible type of metallic secondary phase or impurity was detected in the XRD
analysis. It was understood that the crystallization orientation was higher in the ZnS film than
that of ZMS thin film, but the crystal size calculated according to the Debye Sherrer formula

was smaller [3].

(002)

Zns
%=0.00 (a0 (102)

(110)

Mgy ﬂ (112)
ZnMn$

x=0.1 h ﬁ
0

20 30 40 50 60
2-Theta (deg)

)

Intensity (arb. unit.)

Figure-1. XRD patterns of the ZnS ve Zn;.xMn,S (x= 10 at.%) thin films.
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3.2. Optical analysis

To scrutinize the optical absorbance of the ZnS and ZMS thin films the UV-vis spectroscopy
was utilized. The room temperature of optical absorbance spectrums was taken between 300
and 900 nm the ZnS and ZMS thin films as seen in Figure-2. As seen in Figure-2 ZnS has higher
absorption intensity than that of ZMS film, whereas it has lower absorption intensity than that
of ZMS film in the visible region. These variations are related to the crystalization of films and
also reflect their usable potential in various device applications.

1.0

ZnS x=0.0
0.9 ZMS x=0.10

0.8
0.7 1
06
05

0.4

Intensity (arb. unit.)

03
0.2

0.1

0.0

300 400 500 600 700 800 900
Wavelength (nm)

Figure-2. UV-Vis spectra of the ZnS ve Zn1.xMn,S (x= 10 at.%) thin films.
The optical energy band gap (Eg) of the ZnS and ZMS thin films was determined by using
optical absorbance measurement by fitting data to the Tauc’s relation [5]. The values of Eq were
computed from the absorbance spectrum via plotting (ahv)? versus hv (Figure-3). As seen from
Fig. 5, the Eg reduces by doping of the Mn content from 3.59 eV (ZnS) to 3.14 eV for the ZMS
film. This reduction is likely due to formation of MnS phase since its Eq values changes
between the 2.5, and 3.2 eV according to the used different film preparation methods and

situations [6]. The same trend was reported in Mn-doped ZnS nanoparticles grown via chemical
precipitation technique [7].
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Figure-3. Estimation of the E4 for the ZMS thin films with different Mn content (x = 0.0, and 0.1)

3.3. Photocatalytic performance

To evaluate the photocatalytic performance, a certain amount of ZnS and ZMS photocatalyst
thin films were regulated as ~0.4 mg/ml (catalyst dosage). The concentration and the pH
methylene blue (MB) solution were adjusted to 11 by using sodium hydroxide and pure water
at 10g/L. The distance of the UV lamps (4x8W) to the MB solution container was set as 3.5
cm. Additionally, the dimensions of all film-coated glasses in the solution were 6cmxlcm.
During the measurements the temperature of MB solution was kept constant at room
temperature. Before UV lamp light radiation, the MB solution bath containing ZnS or ZnMnS
photocatalysts was meticulously mixed with a magnetic stirrer to achieve absorption-absorption
balance and kept in the dark for 30 min. The activity of ZnS and ZnMnS thin film photocatalyst
samples was calculated using the equation of [(C-Co/Co)] x 100, where Co and C are the
absorbance value of MB at the characteristic 664 nm wavelength before and after exposure to
UV light radiation, respectively [8].

3

w
tn

(a) ZnS —— () min

e 1) Zn] xMnyS —— Omin

30 min

N~
tn
w

[*]
L
I
n

[

15 4

Absorbance [arb. unit.)
Absorbance (arb. unit)

0.5 4

500 550 600 650 700 750 200 500 550 600 650 700 750 300
Wavelength (nm) Wawelength (nm)

PROCEEDING BOOK Academy Global Publishing House 127

...........



.

D

KkDey,

AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
March 22 - 24, 2024 Mus

ISBN NO. 978-625-6830-95-0 o

z

— (©
1 I Zn1-xMnxS

Efficiency n)
8 8 8 8 3

e
(-1
"

-
o
N

30 60 a0 120 150 180
Irradiation time [min)

Figure-4. Time-dependent absorption spectra (a-b) and the photocatalytic efficiency of ZnS
and (b) ZMS thin film photocatalysts for degradation of MB under UV-light in the
presence of.

Figures-4(a-b) show the absorption curves of ZnS and ZMS photocatalyst taken at 30-min
intervals. As seen from Figures-4a-b, the intensity of the methylene blue spectrum decreases
rapidly over time. This is because ZnS and ZMS semiconductor photocatalysts are excited by
visible UV light and electron-hole pairs are formed. Some of the excited electrons return to the

valence band by recombination, while some react with O, and OH on the facet of

photocatalysts, causing the formation of reactive -O2" and -OH. The organic molecule reacts

with these reactive species and turns into CO2 and H.0 [9].

According to the calculations, the degradation rates of methylene blue solution within 180
minutes were determined to be approximately 50% and 65 % for ZnS and ZMS samples,
respectively (see Figure-4c). These results are compatible with the literature, but it should be
noted that the amount of photocatalytic used in this study is quite less compared to other studies.
Additionally, the used UV-light has low power and intensity. It is an important finding that the
degradation rate is significant despite the small amount of photocatalytic material and the use
of low-intensity light [10].

4. CONCLUSIONS

Nanostructured ZnS and Zn1.xMnxS (ZMS, x=10 at. %) thin films prepared using the sol-gel
dipping method were produced on glass substrates in an argon environment. XRD analysis of
the films revealed that they crystallized in the (002) plane oriented hexagonal ZnS structure and
had a polycrystalline structure. ZnS has higher absorption intensity than that of ZMS film,
whereas it has lower absorption intensity than that of the ZMS film in the visible region
according to the UV-Vis spectroscopy. Additionally, the Eq of the ZnS thin films are relatively
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lower than that of 10 at. % Mn-doped ZnS thin film. Photocatalytic measurements showed that

the optical absorption of MB under UV light decreased over time in the presence of ZnS and
ZMS photocatalysts. In addition, photocatalytic measurement results showed that the ZnS
photocatalyst exhibited lower photocatalytic performance (50 at.%)) against MB compared to
the ZMS photocatalyst (68 at.%). This high performance of the ZMS photocatalyst was
attributed to the smaller crystal size of ZMS, that is, it has more active surface area. The

obtained results agree with the literature and ZnS photocatalyst is more suitable for
photocatalytic applications.
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MOLECULARLY IMPRINTED POLYMERS (MIPS): TARGETED REMOVAL OF
CARBAMAZEPINE FROM WATER

Bianca Schweiger, Lucile Bahnweg,

KIST Europe Forschungsgesellschaft mbH, Campus E 7.1, D-66123 Saarbruecken, Germany

Abstract:

The occurrence and removal of trace organic contaminants in the aquatic environment has
become a focus of environmental concern. For the selective removal of carbamazepine from
loaded waters molecularly imprinted polymers (MIPs) were synthesized with carbamazepine
as template. Parameters varied were the type of monomer, crosslinker, and porogen, the ratio
of starting materials, and the synthesis temperature. Best results were obtained with a template
to crosslinker ratio of 1:20, toluene as porogen, and methacrylic acid (MAA) as monomer. MIPs
were then capable to recover carbamazepine by 93% from a 10-5 M landfill leachate solution
containing also caffeine and salicylic acid. By comparison, carbamazepine recoveries of 75%
were achieved using a nonimprinted polymer (NIP) synthesized under the same conditions, but
without template. In landfill leachate containing solutions carbamazepine was adsorbed by 93-
96% compared with an uptake of 73% by activated carbon. The best solvent for desorption was
acetonitrile, with which the amount of solvent necessary and dilution with water was tested.
Selected MIPs were tested for their reusability and showed good results for at least five cycles.
Adsorption isotherms were prepared with carbamazepine solutions in the concentration range
of 0.01 M to 5*10-6 M. The heterogeneity index showed a more homogenous binding site
distribution.

Keywords: Carbamazepine, landfill leachate, removal, reuse
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DUAL APPROACH FOR PENTACHLOROPHENOL REMOVAL: ADSORPTION
AND BIODEGRADATION

Barbara Palm, Ute Steinfeld

KIST Europe Forschungsgesellschaft mbH, Saarbruecken, Germany

Abstract:

Removal of PCP by a system combining biodegradation by biofilm and adsorption was
investigated here. Three studies were conducted employing batch tests, sequencing batch
reactor (SBR) and continuous biofilm activated carbon column reactor (BACCOR). The
combination of biofilm-GAC batch process removed about 30% more PCP than GAC
adsorption alone. For the SBR processes, both the suspended and attached biomass could
remove more than 90% of the PCP after acclimatisation. BACCOR was able to remove more
than 98% of PCP-Na at concentrations ranging from 10 to 100 mg/L, at empty bed contact time
(EBCT) ranging from 0.75 to 4 hours. Pure and mixed cultures from BACCOR were tested for
use of PCP as sole carbon and energy source under aerobic conditions. The isolates were able
to degrade up to 42% of PCP under aerobic conditions in pure cultures. However, mixed
cultures were found able to degrade more than 99% PCP indicating interdependence of species.

Keywords: Adsorption, biodegradation, identification, isolated bacteria, pentachlorophenol.
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ENHANCED VAGINAL SUPPOSITORIES WITH LACTOBACILLUS:
FORMULATION AND ASSESSMENT

Assoc. Prof. Dr. Hasna Huwaidah, Muhamad Syahrul Arifin

TSNU Pekalongan. INDONESIA
Abstract:

The objective of this study was to develop vaginal suppository containing lactobacillus. Four
kinds of vaginal suppositories containing Lactobacillus paracasei HL32 were formulated: 1) a
conventional suppository with Witepsol H-15 as a base, 2) a conventional suppository with
mixed polyethylene glycols (PEGSs) as a base, 3) a hollow-type suppository with Witepsol H-
15 as a base and 4) a hollow-type suppository with mixed PEGs as a base. The release studies
demonstrated that the hollow-type suppository with mixed PEGs as the base gave the highest

release of L. paracasei HL32 and was microbiological stable after storage at 2- 8°C over the
period of 3 months.

Keywords: Lactobacillus paracasei HL32, vaginal suppository, release study, hollow-type,
viability.
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INFLUENCE OF SERICIN CONCENTRATION ON FILM PROPERTIES: ASTUDY

Laila Kholisa Azzahra , Lizianil Anacan

Faculty of Pharmaceutical Sciences, Chulalongkorn University, Thailand

Abstract:

Silk sericin (SS) is a glue-like protein from silkworm cocoon. With its outstanding
moisturization and activation collagen synthesis properties, silk protein is applied for wound
healing. Since wound dressing in film preparation can facilitate patients- convenience and
reduce risk of wound contraction, SS and polyvinyl alcohol (PVA) films were prepared with
various concentrations of SS. Their physical properties such as surface density, light
transmission, protein dissolution and tensile modulus were investigated. The results presented
that 3% SS with 2% PVA is the best ingredient for SS film forming.

Keywords: Sericin, silk protein, film, wound healing.
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NEW RP-HPLC METHOD VALIDATION FOR NORFLOXACIN DETECTION

Prof. Dr. Angga Candra Winata , Dr. Minkhatul Maula
State Islamic University K.H.
(INDONESIA)

Abstract:

A new reverse phase-high performance liquid chromatography (RP-HPLC) method with
fluorescent detector (FLD) was developed and optimized for Norfloxacin determination in
human plasma. Mobile phase specifications, extraction method and excitation and emission
wavelengths were varied for optimization. HPLC system contained a reverse phase C18 (5 pm,
4.6 mmx150 mm) column with FLD operated at excitation 330 nm and emission 440 nm. The
optimized mobile phase consisted of 14% acetonitrile in buffer solution. The aqueous phase
was prepared by mixing 2g of citric acid, 2g sodium acetate and 1 ml of triethylamine in 1 L of
Milli-Q water was run at a flow rate of 1.2 mL/min. The standard curve was linear for the range
tested (0.156-20 pg/mL) and the coefficient of determination was 0.9978. Aceclofenac sodium
was used as internal standard. A detection limit of 0.078 pg/mL was achieved. Run time was
set at 10 minutes because retention time of norfloxacin was 0.99 min. which shows the
rapidness of this method of analysis. The present assay showed good accuracy, precision and
sensitivity for Norfloxacin determination in human plasma with a new internal standard and

can be applied pharmacokinetic evaluation of Norfloxacin tablets after oral administration in
human.

Keywords: Norfloxacin, Aceclofenac sodium, Methodoptimization, RP-HPLC method,
Fluorescent detection, Calibrationcurve.
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EXPLORING ANTIBACTERIAL POTENTIAL OF PLUMERIA ALBA PETALS

Aulia Nailis Slamah, Ria Anisatus Solihah
University Technology Mara, Kuala Pilah branch, Negeri Sembilan, Malaysia

Management and Science university, Shah Alam, Selangor, Malaysia

Abstract:

Antibacterial activity of Plumeria alba (Frangipani) petals methanolic extracts were evaluated
against Escherichia coli, Proteus vulgaris,Staphylococcus aureus, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Staphylococcus saprophyticus, Enterococcus faecalis and Serratia
marcescens by using disk diffusion method. Concentration extracts (80 %) showed the highest
inhibition zone towards Escherichia coli (14.3 mm). Frangipani extract also showed high
antibacterial activity against Staphylococcus saprophyticus, Proteus vulgaris and Serratia
marcescens, but not more than the zones of the positive control used. Comparison between two
broad specrum antibiotics to frangipani extracts showed that the 80 % concentration extracts
produce the same zone of inhibition as Streptomycin. Frangipani extracts showed no bacterial
activity towards Klebsiella pneumoniae, Pseudomonas aeruginosa and Enterococcus faecalis.
There are differences in the sensitivity of different bacteria to frangipani extracts, suggesting
that frangipani-s potency varies between these bacteria. The present results indicate that
frangipani showed significant antibacterial activity especially to Escherichia coli.

Keywords: Frangipani, Plumeria alba, anti microbial, Escherichia coli
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PROACTIVE DETECTION OF FALSE DRUG-DRUG INTERACTION ALERTS

Lilis Arviani, Umi Fikriyah
University Of Port Harcourt ,Nigeria
Abstract:

Researchers of drug-drug interaction alert systems have often suggested that there were high
overridden rate for alerts and also too false alerts. However, research about decreasing false
alerts is scant. Therefore, the aim of this article attempts to proactive identification of false alert
for drug-drug interaction and provide solution to decrease false alerts. This research involved
retrospective analysis prescribing database and calculated false alert rate by using MYSQL and
JAVA. Results of this study showed 17% of false alerts and the false alert rate in the hospitals
(37%) was more than in the clinics. To conclude, this study described the importance that drug-
drug interaction alert system should not only detect drug name but also detect frequency or
route, as well as in providing solution to decrease false alerts.

Keywords: drug-drug interaction, proactive identification, false alert
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COMPARATIVE ANTIBACTERIAL EFFECTS OF ETHANOL AND ISOPROPYL
EXTRACTS OF ZINGIBER OFFICINALE ROSE

Ridwan Abu Djibran , Aris Syafi’i

State Islamic University K.H. Indonesia

Abstract:

In this investigation, the antibacterial effects of ethanolic and 7:3 isopropyl —hexane mixture
extracts of Zingiber officinale were evaluated against three Gram positive bacteria, B. cereus,
S.epidermidis, S. aureus and three Gram negative bacteria, E. coli, K.pneumonia and
P.areuginosa. Utilizing paper disk diffusion and well methods in-vitro, MIC and MBC were
determined by macrodilution. The results showed that ethanolic rhizome extract of ginger had
significantly active than Isopropyl —hexan extract. Further work needs to be done in these

extracts including fractionation to isolate active constituents and subsequent pharmacological
evaluation.

Keywords: Antibacterial, Medicinal plant extract, Zingiberofficinale.
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ENHANCING SHEAR STRENGTH PARAMETERS OF LOESS WITH COMMON
ADMIXTURES IN GORGAN, IRAN

Seyed Erfan Hosseini, Mohammad K. Alizadeh, Amir Mesbah
Islamic Azad University, Aghghala Branch, Aghghala, Iran

Abstract:

Non-saturated soils that while saturation greatly decrease their volume, have sudden settlement
due to increasing humidity, fracture and structural crack are called loess soils. Whereas
importance of civil projects including: dams, canals and constructions bearing this type of soil
and thereof problems, it is required for carrying out more research and study in relation to loess
soils. This research studies shear strength parameters by using grading test, Atterberg limit,
compression, direct shear and consolidation and then effect of using cement and lime additives
on stability of loess soils is studied. In related tests, lime and cement are separately added to
mixed ratios under different percentages of soil and for different times the stabilized samples
are processed and effect of aforesaid additives on shear strength parameters of soil is studied.
Results show that upon passing time the effect of additives and collapsible potential is greatly
decreased and upon increasing percentage of cement and lime the maximum dry density is
decreased; however, optimum humidity is increased. In addition, liquid limit and plastic index
is decreased; however, plastic index limit is increased. It is to be noted that results of direct
shear test reveal increasing shear strength of soil due to increasing cohesion parameter and soil
friction angle.

Keywords: Loess Soils, Shear Strength, Cement, Lime.
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ADVANCEMENTS IN BIM SOFTWARE DEVELOPMENT IN CLOUD
COMPUTING ENVIRONMENT

Assis. Prof. Dr. Zulfatus Saroya, Dr. Anisa Kamila,

ICT Convergence and Integration Research Division, SOC Research Institute, Korea Institute
of Construction Technology, Senior Researcher

Abstract:

According as the Architecture, Engineering and Construction (AEC) Industry projects have
grown more complex and larger, the number of utilization of BIM for 3D design and simulation
is increasing significantly. Therefore, typical applications of BIM such as clash detection and
alternative measures based on 3-dimenstional planning are expanded to process management,
cost and quantity management, structural analysis, check for regulation, and various domains
for virtual design and construction. Presently, commercial BIM software is operated on single-
user environment, so initial cost is so high and the investment may be wasted frequently. Cloud
computing that is a next-generation internet technology enables simple internet devices (such
as PC, Tablet, Smart phone etc) to use services and resources of BIM software. In this paper,
we suggested developing method of the BIM software based on cloud computing environment
in order to expand utilization of BIM and reduce cost of BIM software. First, for the
benchmarking, we surveyed successful case of BIM and cloud computing. And we analyzed
needs and opportunities of BIM and cloud computing in AEC Industry. Finally, we suggested
main functions of BIM software based on cloud computing environment and developed a
simple prototype of cloud computing BIM software for basic BIM model viewing.

Keywords: Construction IT, BIM(Building Information Modeling), Cloud Computing, BIM
Service Based Cloud Computing, Viewer Based BIM Server, 3D Design.
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FINITE ELEMENT SIMULATION AND PARAMETERIZATION OF A C-SHAPED
ELECTROMAGNET FOR MAGNETIC MATERIAL CHARACTERIZATION

Laila Ameliya, Muhammad Sultan Mubarok

Departamento de Ciencias Basicas, Grupo Electromagnetismo Aplicado, Universidad EAFIT,
Medellin, Colombia

Abstract:

This article presents the simulation, parameterization and optimization of an electromagnet with
the C—shaped configuration, intended for the study of magnetic properties of materials. The
electromagnet studied consists of a C-shaped yoke, which provides self-shielding for
minimizing losses of magnetic flux density, two poles of high magnetic permeability and power
coils wound on the poles. The main physical variable studied was the static magnetic flux
density in a column within the gap between the poles, with 4cm2 of square cross section and a
length of 5¢cm, seeking a suitable set of parameters that allow us to achieve a uniform magnetic
flux density of 1x104 Gaussor values above this in the column, when the system operates at
room temperature and with a current consumption not exceeding 5A. By means of a
magnetostatic analysis by the finite element method, the magnetic flux density and the
distribution of the magnetic field lines were visualized and quantified. From the results obtained
by simulating an initial configuration of electromagnet, a structural optimization of the
geometry of the adjustable caps for the ends of the poles was performed. The magnetic
permeability effect of the soft magnetic materials used in the poles system, such as low— carbon
steel (0.08% C), Permalloy (45% Ni, 54.7% Fe) and Mumetal (21.2% Fe, 78.5% Ni), was also
evaluated. The intensity and uniformity of the magnetic field in the gap showed a high
dependence with the factors described above. The magnetic field achieved in the column was
uniform and its magnitude ranged between 1.5x104 Gauss and 1.9x104 Gauss according to the
material of the pole used, with the possibility of increasing the magnetic field by choosing a
suitable geometry of the cap, introducing a cooling system for the coils and adjusting the
spacing between the poles. This makes the device a versatile and scalable tool to generate the
magnetic field necessary to perform magnetic characterization of materials by techniques such
as vibrating sample magnetometry (VSM), Hall-effect, Kerr-effect magnetometry, among
others. Additionally, a CAD design of the modules of the electromagnet is presented in order
to facilitate the construction and scaling of the physical device.

Keywords: Electromagnet, Finite Elements Method, Magnetostatic, Magnetometry, Modeling.
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THERMAL CONVECTION IN LIGHTWEIGHT TIMBER CONSTRUCTIONS
ENHANCED WITH MINERAL WOOL

Dina Lutfiyana
Muhammad Sultan Mubarek
Departamento de Ciencias Basicas, Grupo Electromagnetismo Aplicado, Universidad EAFIT,
Medellin, Colombia

Abstract:

The major part of light weight timber constructions consists of insulation. Mineral wool is the
most commonly used insulation due to its cost efficiency and easy handling. The fiber
orientation and porosity of this insulation material enables flowthrough. The air flow resistance
is low. If leakage occurs in the insulated bay section, the convective flow may cause energy
losses and infiltration of the exterior wall with moisture and particles. In particular the
infiltrated moisture may lead to thermal bridges and growth of health endangering mould and
mildew. In order to prevent this problem, different numerical calculation models have been
developed. All models developed so far have a potential for completion. The implementation
of the flow-through properties of mineral wool insulation may help to improve the existing
models. Assuming that the real pressure difference between interior and exterior surface is
larger than the prescribed pressure difference in the standard test procedure for mineral wool
ISO 9053 / EN 29053, measurements were performed using the measurement setup for research
on convective moisture transfer “MSRCMT". These measurements show, that structural
inhomogeneities of mineral wool effect the permeability only at higher pressure differences, as
applied in MSRCMT. Additional microscopic investigations show, that the location of a leak
within the construction has a crucial influence on the air flow-through and the infiltration rate.
The results clearly indicate that the empirical values for the acoustic resistance of mineral wool
should not be used for the calculation of convective transfer mechanisms.

Keywords: convection, convective transfer, infiltration, mineralwool, permeability, resistance,
leakage
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UNDERSTANDING THE CAUSES OF POOR CONSTRUCTION SITE SAFETY AND
PRIORITIZING SOLUTIONS

Prof. Dr. Tri Ayu Surur, Achmad Tubagus Widyastuti

Faculty of Construction Management and Real Estate, Chongging Universuty, P.R.China

Abstract:

Construction site safety in China has aroused comprehensive concern all over the world. It is
imperative to investigate the main causes of poor construction site safety. This paper divides
all the causes into four aspects, namely the factors of workers, object, environment and
management and sets up the accident causes element system based on Delphi Method. This is
followed by the application of structural equation modeling to examine the importance of each
aspect of causes from the standpoints of different roles related to the construction respectively.
The results indicate that all the four aspects of factors are in need of improvement, and different
roles have different ideas considering the priority of those factors. The paper has instructive

significance for the practitioners to take measures to improve construction site safety in China
accordingly.

Keywords: construction site safety, Delphi Method, structuralequation modeling, different
perspective.
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OPTIMIZING STABILITY IN FUNCTIONALLY GRADED PIPES FOR FLUID
CONVEYANCE

Muhammad Abadi TAUFIQ
National Research Centre, 12622 Dokki, Cairo, Egypt

Abstract:

This paper presents an exact analytical model for optimizing stability of thin-walled, composite,
functionally graded pipes conveying fluid. The critical flow velocity at which divergence occurs
IS maximized for a specified total structural mass in order to ensure the economic feasibility of
the attained optimum designs. The composition of the material of construction is optimized by
defining the spatial distribution of volume fractions of the material constituents using piecewise
variations along the pipe length. The major aim is to tailor the material distribution in the axial
direction so as to avoid the occurrence of divergence instability without the penalty of
increasing structural mass. Three types of boundary conditions have been examined; namely,
Hinged-Hinged, Clamped- Hinged and Clamped-Clamped pipelines. The resulting
optimization problem has been formulated as a nonlinear mathematical programming problem
solved by invoking the MatLab optimization toolbox routines, which implement constrained
function minimization routine named “fmincon" interacting with the associated eigenvalue
problem routines. In fact, the proposed mathematical models have succeeded in maximizing
the critical flow velocity without mass penalty and producing efficient and economic designs
having enhanced stability characteristics as compared with the baseline designs.

Keywords: Functionally graded materials, pipe flow, optimumdesign, fluid- structure
interaction
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DESIGN OPTIMIZATION OF LAUNCHING NOSE FOR INCREMENTAL
LAUNCHING CONSTRUCTION OF SAME-SPAN CONTINUOUS BRIDGES

Mubaro Syamsuddin

State Islamic University K.H. Indonesia

Abstract:

The launching nose plays an important role in the incremental launching construction. The
parameters of the launching nose essentially affect the internal forces of the girder during the
construction. The appropriate parameters can decrease the internal forces in the girder and save
the material and reduce the cost. The simplified structural model, which is made with
displacement method according to the characteristic of incremental launching construction and
the variation rule of the internal forces, calculates and analyzes the effect of the length, the
rigidity and weight of launch nose on the internal forces of girder during the incremental
launching construction. The method, which can calculate the launching nose parameters for the

optimum incremental launching construction, is achieved. This method is simple, reliable and
easy for practical use.

Keywords: incremental launching, launching nose, optimumanalysis, displacement method
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EVALUATING URBAN LAND DEVELOPMENT DIRECTION IN KABUL CITY,
AFGHANISTAN

Ahmad Sharif Ahmadi, Yoshitaka Kajita

Civil Engineering Department, Urban and Transportation planning, Tokai University
Associate professor, Department of Civil Engineering, Faculty of Engineering, Tokai
University, Japan

Abstract:

Kabul, the capital and largest city in Afghanistan has been experiencing a massive population
expansion and fast economic development in last decade, in which urban land has increasingly
expanded and formed a high informal development territory in the city. This paper investigates
the urban land development direction based on the integrated urbanization trends in Kabul city
since the last and the fastest ever urban land growth period (1999-2008), which is parallel with
the establishment of the new government in Afghanistan. Considering the existing challenges
in terms of informal settlements, squatter settlements, the population expansion of the city, and
fast economic development, as well as the huge influx of returning refugees from neighboring
countries, and the sprawl direction of urbanization of the Kabul city urban fringes, this research
focuses on the possible urban land development direction and trends for the city. The paper
studies the feasible future land development direction of Kabul city in the northern part called
Shamali basin, in which district 17 is the gateway for future development. The area has much
developable area including eight districts of Kabul province, and the vast area of Parwan and
Kapisa provinces. The northern area of the Kabul city generally has favorable conditions for
further urbanization from the city. It is a large and relatively flat area of area in the northern
part of Kabul city, with ample water resources available from the Panjshir basin as a base
principle of land development direction in the area.

Keywords: Kabul city, land development trends, urban land development, urbanization.
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EXPLORING PLACE IDENTITY INFLUENCE ON WALKABILITY: A
COMPARATIVE STUDY OF MIXED-USE STREETS IN ISFAHAN, IRAN, AND
LEFKOSA, NORTH CYPRUS

Linda Martalia, Kholilah , Dr. Amilatul Khasanah, Lec. Sri Wahyuningsih
Reihaneh Rafiemanzelat is with the Department of Architecture, Eastern
Mediterranean University, Famagusta, North Cyprus

Abstract:

One of the most recent fields of investigation in urban issues focuses on the walkability in urban
spaces. Considering the importance of walkability apart from pedestrian transportation,
increasing walkability will help to reduce the congestion and environmental impact. This
subject also matters as it has a social life, experiential quality and economical sustainability
value. This study focused on the effects of walkability and place identity on each other in urban
public spaces, streets in particular, as a major indicator of their success. The theoretical aspects
which examine for this purpose consist of two parts: The first will evaluate the essential
components of place identity in the streets and the second one will discuss the concept of
walkability and its development theories which have been derived from walkable spaces.
Finally, research investigates place identity and walkability and their determinants in two major
streets in different cities. The streets are Chaharbagh Street in Isfahan/Iran and Dereboyu Street
in Lefkosa/North Cyprus. This study has a qualitative approach with the research method of
walkability studies. The qualitative method is combined with the collection of data relating to
walking behavior and place identity through an observational field study. The result will show
a relationship between pedestrian-friendly spaces and identity by related variables which has
obtained.

Keywords: Place identity, walkability, urban public space, streets, pedestrian-friendly.
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CORRELATIONAL ANALYSIS BETWEEN BRAIN DOMINANCES AND
MULTIPLE INTELLIGENCES

Lakshmi Dhandabani, Rajeev Sukumaran
Anna University, Chennai, India

Teaching Learning Centre, Indian Institute of Technology Madras, Chennai, India

Abstract:

Aim of this research study is to investigate and establish the characteristics of brain dominances
(BD) and multiple intelligences (MI). This experimentation has been conducted for the sample
size of 552 undergraduate computer-engineering students. In addition, mathematical
formulation has been established to exhibit the relation between thinking and intelligence, and
its correlation has been analyzed. Correlation analysis has been statistically measured using
Pearson’s coefficient. Analysis of the results proves that there is a strong relational existence
between thinking and intelligence. This research is carried to improve the didactic methods in
engineering learning and also to improve e-learning strategies.

Keywords: Thinking style assessment, correlational analysis, mathematical model, data
analysis, dynamic equilibrium.
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AWARENESS OF STUDENTS AND TEACHERS TOWARDS AIDS AND AIDS
EDUCATION

Anjan Saikia

epartment of Education, Doomdooma College - 786153, NH 37, Assam, India

Abstract:

600 schools going adolescents and 100 teachers from 16 schools of Dhemaji and Lakhimpur
district of Assam, India were surveyed to assess and compare their awareness regarding AIDS
and AIDS Education. An awareness test was administered containing 38 items for adolescents
and 40 items for teachers in the test. Observations revealed that the majority of school-going
adolescents are poor in their HIV/AIDS and AIDS education awareness. It shows that the school
going adolescents of Dhemaji district are better in HIV/AIDS and AIDS education awareness

than the school going adolescents of Lakhimpur district while comparing the gender, settlement,
steam and district wise variables.

Keywords: Awareness, HIV, AIDS, AIDS education.
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APPLICATION OF SINGLE SUBJECT EXPERIMENTAL DESIGNS IN ADAPTED
PHYSICAL ACTIVITY RESEARCH: A DESCRIPTIVE ANALYSIS

Jiabei Zhang, Ying Qi

estern Michigan University, Kalamazoo, Michigan, USA

Abstract:

The purpose of this study was to develop a descriptive profile of the adapted physical activity
research using single subject experimental designs. All research articles using single subject
experimental designs published in the journal of Adapted Physical Activity Quarterly from
1984 to 2013 were employed as the data source. Each of the articles was coded in a subcategory
of seven categories: (2) the size of sample; (b) the age of participants; (c) the type of disabilities;
(d) the type of data analysis; (e) the type of designs, (f) the independent variable, and (g) the
dependent variable. Frequencies, percentages, and trend inspection were used to analyze the
data and develop a profile. The profile developed characterizes a small portion of research
articles used single subject designs, in which most researchers used a small sample size,
recruited children as subjects, emphasized learning and behavior impairments, selected visual
inspection with descriptive statistics, preferred a multiple baseline design, focused on effects of

therapy, inclusion, and strategy, and measured desired behaviors more often, with a decreasing
trend over years.

Keywords: Adapted physical activity research, single subject experimental designs.
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THE CLASSIFICATION PERFORMANCE IN PARAMETRIC AND
NONPARAMETRIC DISCRIMINANT ANALYSIS FOR A CLASS- UNBALANCED
DATA OF DIABETES RISK GROUPS

Lily Ingsrisawang, Tasanee Nacharoen

Kasetsart University, Bangkok, Thailand

Abstract:

The problems arising from unbalanced data sets generally appear in real world applications.
Due to unequal class distribution, many researchers have found that the performance of existing
classifiers tends to be biased towards the majority class. The k-nearest neighbors’
nonparametric discriminant analysis is a method that was proposed for classifying unbalanced
classes with good performance. In this study, the methods of discriminant analysis are of
interest in investigating misclassification error rates for classimbalanced data of three diabetes
risk groups. The purpose of this study was to compare the classification performance between
parametric discriminant analysis and nonparametric discriminant analysis in a three-class
classification of class-imbalanced data of diabetes risk groups. Data from a project maintaining
healthy conditions for 599 employees of a government hospital in Bangkok were obtained for
the classification problem. The employees were divided into three diabetes risk groups: non-
risk (90%), risk (5%), and diabetic (5%). The original data including the variables of diabetes
risk group, age, gender, blood glucose, and BMI were analyzed and bootstrapped for 50 and
100 samples, 599 observations per sample, for additional estimation of the misclassification
error rate. Each data set was explored for the departure of multivariate normality and the
equality of covariance matrices of the three risk groups. Both the original data and the bootstrap
samples showed nonnormality and unequal covariance matrices. The parametric linear
discriminant function, quadratic discriminant function, and the nonparametric k-nearest
neighbors’ discriminant function were performed over 50 and 100 bootstrap samples and
applied to the original data. Searching the optimal classification rule, the choices of prior
probabilities were set up for both equal proportions (0.33: 0.33: 0.33) and unequal proportions
of (0.90:0.05:0.05), (0.80: 0.10: 0.10) and (0.70, 0.15, 0.15). The results from 50 and 100
bootstrap samples indicated that the k-nearest neighbors approach when k=3 or k=4 and the
defined prior probabilities of non-risk: risk: diabetic as 0.90: 0.05:0.05 or 0.80:0.10:0.10 gave
the smallest error rate of misclassification. The k-nearest neighbors approach would be
suggested for classifying a three-class-imbalanced data of diabetes risk groups.

Keywords: Bootstrap, diabetes risk groups, error rate, k-nearest neighbors.
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VALIDATION OF AN ACUITY MEASUREMENT TOOL FOR MATERNITY
SERVICES

Cherryl Lowe
CEO of Trend Care Systems Pty Ltd, Brisbane, Australia

Abstract:

Background - The TrendCare Patient Dependency System is currently used by a large number
of maternity Services across Australia, New Zealand and Singapore. In 2012, 2013 and 2014
validation studies were initiated in all three countries to validate the acuity tools used for women
in labour, and postnatal mothers and babies. This paper will present the findings of the
validation study. Aim - The aim of this study was to; identify if the care hours provided by the
TrendCare acuity system was an accurate reflection of the care required by women and babies;
obtain evidence of changes required to acuity indicators and/or category timings to ensure the
TrendCare acuity system remains reliable and valid across a range of maternity care models in
three countries. Method - A non-experimental action research methodology was used across
maternity services in four District Health Boards in New Zealand, a large tertiary and a large
secondary maternity service in Singapore and a large public maternity service in Australia.
Standardised data collection forms and timing devices were used to collect midwife contact
times, with women and babies included in the study. Rejection processes excluded samples
when care was not completed/rationed, and contact timing forms were incomplete. The
variances between actual timed midwife/mother/baby contact and the TrendCare acuity
category times were identified and investigated. Results - Thirty two (88.9%) of the 36
TrendCare acuity category timings, fell within the variance tolerance levels when compared to
the actual timings recorded for midwifery care. Four (11.1%) TrendCare categories provided
less minutes of care than the actual timings and exceeded the variance tolerance level. These
were all night shift category timings. Nine postnatal categories were not able to be compared
as the sample size for these categories was statistically insignificant. 100% of labour ward
TrendCare categories matched actual timings for midwifery care, all falling within the variance
tolerance levels. The actual time provided by core midwifery staff to assist lead maternity carer
(LMC) midwives in New Zealand labour wards showed a significant deviation to previous
studies. The findings of the study demonstrated the need for additional time allocations in
TrendCare to accommodate an increased level of assistance given to LMC midwives.
Conclusion - The results demonstrated the importance of regularly validating the TrendCare
category timings with actual timings of the care hours provided. It was evident from the findings
that variances to models of care and length of stay in maternity units have increased midwifery
workloads on the night shift. The level of assistance provided by the core labour ward staff to
the LMC midwife has increased substantially. Outcomes - As a consequence of this study,
changes were made to the night duty TrendCare maternity categories, additional acuity
indicators were developed and times for assisting LMC midwives in labour ward increased. The
updated TrendCare version was delivered to maternity services in 2014.
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A COMPREHENSIVE METHOD OF FAULT DETECTION AND ISOLATION
BASED ON TESTABILITY MODELING DATA

Junyou Shi, Weiwei Cui
Beihang University, Beijing, China

Abstract:

Testability modeling is a commonly used method in testability design and analysis of system.
A dependency matrix will be obtained from testability modeling, and we will give a quantitative
evaluation about fault detection and isolation. Based on the dependency matrix, we can obtain
the diagnosis tree. The tree provides the procedures of the fault detection and isolation. But the
dependency matrix usually includes built-in test (BIT) and manual test in fact. BIT runs the test
automatically and is not limited by the procedures. The method above cannot give a more
efficient diagnosis and use the advantages of the BIT. A Comprehensive method of fault
detection and isolation is proposed. This method combines the advantages of the BIT and

Manual test by splitting the matrix. The result of the case study shows that the method is
effective.

Keywords: BIT, fault detection, fault isolation, testability modeling.
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YAWNING AND CORTISOL AS APOTENTIAL BIOMARKER FOR EARLY
DETECTION OF MULTIPLE SCLEROSIS

Simon B. N. Thompson

Hopital Universitaire Amiens, and Jules Verne Université de Picardie, France

Abstract:

Cortisol is essential to the regulation of the immune system and yawning is a pathological
symptom of multiple sclerosis (MS). Electromyography activity (EMG) in the jaw muscles
typically rises when the muscles are moved and with yawning is highly correlated with cortisol
levels in healthy people. Saliva samples from 59 participants were collected at the start and
after yawning, or at the end of the presentation of yawning-provoking stimuli, in the absence
of a yawn, together with EMG data and questionnaire data: Hospital Anxiety and Depression
Scale, Yawning Susceptibility Scale, General Health Questionnaire, demographic, health
details. Exclusion criteria: chronic fatigue, diabetes, fibromyalgia, heart condition, high blood
pressure, hormone replacement therapy, multiple sclerosis, stroke. Significant differences were
found between the saliva cortisol samples for the yawners, t (23) = -4.263, p = 0.000, as
compared with the non-yawners between rest and post-stimuli, which was nonsignificant.
Significant evidence was found to support the Thompson Cortisol Hypothesis suggesting that
rises in cortisol levels are associated with yawning. Further research is exploring the use of
cortisol as an early diagnostic tool for MS. Ethics approval granted and professional code of
conduct, confidentiality, and safety issues are approved therein.

Keywords: Cortisol, Multiple Sclerosis, Yawning, Thompson’s Cortisol Hypothesis.
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AN APPLICATION OF SELF-HEALTH RISK ASSESSMENT AMONG
POPULATIONS LIVING IN THE VICINITY OF A FIBER-CEMENT ROOFING
FACTORY

Phayong Thepaksorn

Trang Research Center for Occupational Halth, Thailand

Abstract:

The objective of this study was to assess whether living in proximity to a roofing fiber cement
factory in southern Thailand was associated with physical, mental, social, and spiritual health
domains measured in a self-reported health risk assessment (HRA) questionnaire. A cross-
sectional study was conducted among community members divided into two groups: near
population (living within 0-2km of factory) and far population (living within 2-5km of factory)
(N=198). A greater proportion of those living far from the factory (65.34%) reported physical
health problems than the near group (51.04%) (p =0.032). This study has demonstrated that the
near population group had higher proportion of participants with positive ratings on mental
assessment (30.34%) and social health impacts (28.42%) than far population group (10.59%
and 16.67%, respectively) (p <0.001). The near population group (29.79%) had similar
proportion of participants with positive ratings in spiritual health impacts compared with far
population group (27.08%). Among females, but not males, this study demonstrated that a
higher proportion of the near population had a positive summative score for the self-HRA,
which included all four health domain, compared to the far population (p<0.001 for females; p
= 0.154 for males). In conclusion, this self-HRA of physical, mental, social, and spiritual health
domains reflected the risk perceptions of populations living in the vicinity of the roofing fiber
cement factory. This type of tool can bring attention to population concerns and complaints in
the factory’s surrounding community. Our findings may contribute to future development of
self-HRA for HIA development procedure in Thailand.

Keywords: Cement dust, health impact assessment, risk assessment, walk-though survey.
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REVITALIZING URBAN WATERFRONTS: SPATIAL DYNAMICS OF
CONTEMPORARY URBAN SPACES

Suciativ FirdaYuliasari , Fadila Salsa Faradiva

Wismar University of Applied Sciences Technology, Business and Design, 23966 Germany

Abstract:

The formerly industrially or militarily used Urban Waterfront is a potential area for urban
development. Extensive interventions in the urban space come along with the development of
these previously inaccessible areas in the city. The development of the Urban Waterfront in the
European City is not subject to any recognizable urban paradigm. In this study, the development
of the Urban Waterfront as a new urban space typology is analyzed by case studies of Urban
Waterfront developments in European Cities. For humans, perceptible spatial conditions are
categorized and it is identified whether the themed Urban Waterfront Developments are
congruent or incongruent urban design interventions and which deviations the Urban
Waterfront itself induce. As congruent urban design, a design is understood, which fits in the
urban fabric regarding its similar spatial conditions to the surrounding. Incongruent urban
design, however, shows significantly different conditions in its shape. Finally, the spatial
relationship of the themed Urban Waterfront developments and their associated environment
are compared in order to identify contrasts between new and old urban space. In this way,

conclusions about urban design paradigms of the new urban space typology are tried to be
drawn.

Keywords: Composition, congruence, identity, paradigm, spatial condition, urban design,
urban development, urban waterfront.
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UNDERSTANDING URBAN ECOLOGICAL INTERACTION: AIR, WATER, AND
LIGHT IN BARCELONA’S SUPERILLES

Assoc. Prof. Dr. Ade Gunawan

University of Oregon, United States

Abstract:

As everyday transit options are shifting from autocentric to pedestrian and bicycle oriented
modes for healthy living, downtown streets are becoming more attractive places to live.
However, tools and methods to measure the natural environment at the small scale of streets do
not exist. Fortunately, a combination of mobile data collection technology and parametric urban
design software now allows an interface to relate urban ecological conditions. This paper
describes creation of an interactive tool to measure urban phenomena of air, water, and
heat/light at the scale of new three-by-three block pedestrianized areas in Barcelona called
Superilles. Each Superilla limits transit to the exterior of the blocks and to create more walkable
and bikeable interior streets for healthy living. The research will describe the integration of data

collection, analysis, and design output via a live interface using parametric software Rhino
Grasshopper and the Human User Interface (Ul) plugin.

Keywords: Transit, urban design, GIS, parametric design, Superilles, Barcelona, urban
ecology.
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ASSESSING PERFORMANCE: TRANSITIONING FROM 'PRIORITY-
CONTROLLED' TO SIGNAL-CONTROLLED INTERSECTIONS

Erna Wijayanti, Ega Vivia Fatikhah

Department of Civil Engineering, College of Engineering, Gregory University Uturu, Nigeria

Abstract:

There is a call to ensure that the issues of safety and efficient throughput are considered during
design; the solutions to these issues can also be retrofitted at locations where they were not
captured during design, but have become problems to road users over time. This paper adopts
several methods to analyze the performance of an intersection which was formerly a ‘priority-
controlled’ intersection, but has now been converted to a ‘signal-controlled’ intersection.
Extensive review of literature helped form the basis for result analysis and discussion. The Ikot-
Ekpene/Anagha-Ezikpe intersection, located at the heart of Umuahia was adopted as case study;
considering the high traffic volume on the route. Anecdotal evidence revealed that traffic
signals imposed enormous delays at the intersection, especially for traffic on the major road.
The major road has arrival flow which surpasses the saturation flow obtained from modelling
of the isolated signalized intersection. Similarly, there were several geometric elements that did
not agree with the specific function of the road. A roundabout, particularly flower roundabout
was recommended as a better traffic control measure.

Keywords: Highway function, level of service, roundabout, traffic delays, Umuahia.
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EXAMINING THE EVOLVING LANDSCAPE OF URBAN MASTER PLANNING IN
CHINA: A CASE STUDY OF CHANGSHOU DISTRICT, CHONGQING CITY

Firda Nadyarahma

College of Architecture and Urban Planning, Chongging university, Chongging, China

Abstract:

Since the reform and opening, the urbanization process of China has entered a rapid
development period. In recent years, the authors participated in some projects of urban master
planning in China and found a phenomenon that the rapid urbanization area of China is
experiencing frequent adjustment process of urban master planning. This phenomenon is not
the natural process of urbanization development. It may be caused by different government
roles from different levels. Through the methods of investigation, data comparison and case
study, this paper aims to explore the reason why the rapid urbanization area is experiencing
frequent adjustment of master planning and give some solution strategies. Firstly, taking
Changshou district of Chongqging city as an example, this paper wants to introduce the
phenomenon about frequent adjustment process in China. And then, discuss distinct roles in the
process between national government, provincial government and local government of China.
At last, put forward preliminary solutions strategies for this area in China from the aspects of
land use, intergovernmental cooperation and so on.

Keywords: Urban master planning, frequent adjustment, urbanization development, problems
and strategies, China.
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HYBRID LIVING: NAVIGATING CRISES AND DIVISIONS IN URBAN
ENVIRONMENTS

Gita Oktavia Rosita, Muhammad Ariffianto, Kholimah

State Islamic University K.H. Indonesia

Abstract:

The paper will focus on the hybrid living typologies which are brought about due to the Global
Crisis. Mixing of the generations and the groups of people, mingling the functions of living
with working and socializing, merging the act of living in synergy with the urban realm and its
constituent elements will be the springboard of proposing an essential sustainable housing
approach and the respective urban development. The thematic will be based on methodologies
developed both on the academic, educational environment including participation of students’
research and on the practical aspect of architecture including case studies executed by the author
in the island of Cyprus. Both paths of the research will deal with the explorative understanding
of the hybrid ways of living, testing the limits of its autonomy. The evolution of the living
typologies into substantial hybrid entities, will deal with the understanding of new ways of
living which include among others: re-introduction of natural phenomena, accommodation of
the activity of work and services in the living realm, interchange of public and private,
injections of communal events into the individual living territories. The issues and the binary
questions raised by what is natural and artificial, what is private and what public, what is
ephemeral and what permanent and all the in-between conditions are eloquently traced in the
everyday life in the island. Additionally, given the situation of Cyprus with the eminent scar of
the dividing ‘Green line’ and the waiting of the ‘ghost city’ of Famagusta to be resurrected, the
conventional way of understanding the limits and the definitions of the properties is irreversibly
shaken. The situation is further aggravated by the unprecedented phenomenon of the crisis on
the island. All these observations set the premises of reexamining the urban development and
the respective sustainable housing in a synergy where their characteristics start exchanging
positions, merge into each other, contemporarily emerge and vanish, changing from permanent
to ephemeral. This fluidity of conditions will attempt to render a future of the built- and unbuilt
realm where the main focusing point will be redirected to the human and the social. Weather
and social ritual scenographies together with ‘spontaneous urban landscapes’ of ‘momentary
relationships’ will suggest a recipe for emerging urban environments and sustainable living.
Thus, the paper will aim at opening a discourse on the future of the sustainable living merged
in a sustainable urban development in relation to the imminent solution of the division of island,
where the issue of property became the main obstacle to be overcome. At the same time, it will
attempt to link this approach to the global need for a sustainable evolution of the urban and
living realms.

Keywords: Social ritual scenographies, spontaneous urban landscapes, substantial hybrid
entities, re-introduction of natural phenomena.
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IMPACT OF URBANIZATION ON LAND USE, LAND COVER, AND STREAM
FLOW IN A SUB-TROPICAL RIVER BASIN OF INDIA

Rossidah Rihadataul Aisi, Rina Tri Astuti. Anggi Permatasari

Indian Institute of Technology Bombay, Mumbai, India

Abstract:

Rapid urbanization changes the land use/land cover pattern of a developing region. Due to these
land surface changes, stream flow of the rivers also changes. It is important to investigate the
factors affecting hydrological characteristics of the river basin for better river basin
management planning. This study is aimed to understand the effect of Land Use/Land Cover
(LU/LC) changes on stream flow of Upper Bhima River basin which is highly stressed in terms
of water resources. In this study, Upper Bhima River basin is divided into two adjacent sub-
watersheds: Mula-Mutha (urbanized) sub-watershed and Bhima (non-urbanized) sub-
watershed. First of all, LU/LC changes were estimated over 1980, 2002, and 2009 for both
Mula-Mutha and Bhima sub-watersheds. Further, stream flow simulations were done using Soil
and Water Assessment Tool (SWAT) for the streams draining both watersheds. Results
revealed that stream flow was relatively higher for urbanized sub-watershed. Through
Sensitivity Analysis it was observed that out of all the parameters used, base flow was the most
sensitive parameter towards LU/LC changes.

Keywords: Land Use/Land Cover, remote sensing, stream flow, urbanization.
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ANGIOGRAPHIC EVALUATION OF ETT (TREADMILL) POSITIVE PATIENTS IN
A TERTIARY CARE HOSPITAL OF BANGLADESH

Syed Dawood Md. Taimur, Saidur Rahman Khan, Farzana Islam
Assistant Professor Dr.Syed Dawood Md. Taimur is with the Department of Cardiology,
Ibrahim Cardiac Hospital & Research Institute, Dhaka, Bangladesh
Associate Professor Dr. Saidur Rahman Khan is with the Department ofCardiology, Ibrahim
Cardiac Hospital & Research Institute, Dhaka
Dr. Farzana Islam is with the Department of Pediatric Hemato-Oncology,BangaBandhu
Sheikh Mujib Medical University (BSMMU)

Abstract:

To evaluate the factors which predetermine the coronary artery disease in patients having
positive Exercise Tolerance Test (ETT) that is treadmill results and coronary artery findings.
This descriptive study was conducted at Department of Cardiology, Ibrahim Cardiac Hospital
& Research Institute, Dhaka, Bangladesh from 1st January, 2014 to 31st August, 2014. All
patients who had done ETT (treadmill) for chest pain diagnosis were studied. One hundred and
four patients underwent coronary angiogram after positive treadmill result. Patients were
divided into two groups depending upon the angiographic findings, i.e. true positive and false
positive. Positive treadmill test patients who have coronary artery involvement these are called
true positive and who have no involvement they are called false positive group. Both groups
were compared with each other. Out of 104 patients, 81 (77.9%) patients had true positive ETT
and 23 (22.1%) patients had false positive ETT. The mean age of patients in positive ETT was
53.46% 8.06 years and male mean age was 53.63+8.36 years and female was 52.87+7.0 years.
Sixty nine (85.19%) male patients and twelve (14.81%) female patients had true positive ETT,
whereas 15 (65.21%) males and 8 (34.79%) females had false positive ETT, this was
statistically significant (p<0.032) in the two groups (sex) in comparison of true and false
positive ETT. The risk factors of these patients like diabetes mellitus, hypertension,
dyslipidemia, family history and smoking were seen among these patients. Hypertensive
patients having true positive which were statistically significant (p<0.004) and diabetic,
dyslipidemic patients having true positive which were statistically significant (p<0.032 &
0.030).True positive patients had family history were 68(83.95%) and smoking were 52
(64.20%), where family history patients had statistically significant (p<0.017) between two
groups of patients and smokers were significant (p<0.012). 46 true positive patients achieved
THR which was not statistically significant (P<0.138) and 79 true patients had abnormal resting
ECG whether it was significant (p<0.036). Amongst the vessels involvement the most common
was LAD 55 (67.90 %) followed by LCX 42 (51.85%), RCA 36 (44.44%), and the LMCA was
9 (11.11%). 40 patients (49.38%) had SVD, 26 (30.10%) had DVD, 15(18.52%) had TVD and
23 had normal coronary arteries. It can be concluded that among the female patients who have
positive ETT with normal resting ECG, who had achieved target heart rate are likely to have a
false positive test result. Conversely male patients, resting abnormal ECG who had not achieved
THR, symptom limited ETT, have a hypertension, diabetes, dyslipidemia, family history and
smoking are likely to have a true positive treadmill test result.
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PROTECTIVE EFFECT OF SAPONIN EXTRACT FROM THE ROOT OF
GARCINIA KOLA (BITTER KOLA) AGAINST PARACETAMOL- INDUCED
HEPATOTOXICITY IN ALBINO RATS

Yemisi Rufina Alli Smith, Isaac Gbadura Adanlawo

Biochemistry Department, Ekiti State University, Ado Ekiti, EKiti State, Nigeria

Abstract:

Liver disorders are one of the major problems of the world. Despite its frequent occurrence,
high morbidity and high mortality, its medical management is currently inadequate. This study
was designed to evaluate the hepatoprotective effect of saponin extract of the root of Garcinia
kola on the integrity of the liver of paracetamol induced wistar albino rats. Twenty five (25)
male adult wistar albino rats were divided into five (5) groups. Group | was the Control group
that received distilled water only, group Il was the negative control that received 2 g/kg of
paracetamol on the 13th day, and group IlI, IV and V were pre-treated with 100, 200 and
400mg/kg of the saponin extract before inducing the liver damage on the 13th day with 2 g/kg
of paracetamol. Twenty four (24) h after administration, the rats were sacrificed and blood
samples were collected. The serum Alanine Transaminase (ALT), Aspartate Transaminase
(AST), Alkaline Phosphatase (ALP) activities, Bilirubin and conjugated bilirubin, glucose and
protein concentrations were evaluated. The liver was fixed immediately in Formalin and was
processed and stained in Haematoxylin and Eosin (H&E). Administration of saponin extract
from the root of Garcinia kola significantly decreased paracetamol induced elevated enzymes
in the test group. Also histological observations showed that saponin extract of the root of
Garcinia kola exhibited a significant liver protection against the toxicant as evident by the cells
trying to return to normal. Saponin extract from the root of Garcinia kola indicated a protection
of structural integrity of the hepatocytic cell membrane and regeneration of the damaged liver.

Keywords: Garcinia kola, Hepatoprotective, paracetamol, Saponin
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EVALUATION OF SALIVARY NICKEL LEVEL DURING ORTHODONTIC
TREATMENT

Mudafara S. Bengleil, Juma M. Orfi, Iman Abdelgader
University of Benghazi, Libya

Abstract:

Since nickel is a known toxic and carcinogenic metal, the present study was designed to
evaluate the level of nickel released into the saliva of orthodontic patients. Non-stimulated
saliva was collected from 18 patients attending The Orthodontic Clinic of Dental Faculty of
Benghazi University. Patients were divided into two groups and level of nickel was determined
by atomic absorption spectrophotometry. Nickel concentration value (mg/L) in first group prior
to starting treatment was 0.097+ 0.071. An increase in level of nickel was followed by decrease
4 and 8 weeks after applying the arch wire (0.208+ 0.112) and (0.077+0.056 mg/L) respectively.
Nickel levels in saliva of the second group were showed minimal variation and ranged from
0.061+ 0.044mg/L to 0.083%0.054 throughout period of study. It may be concluded that there

could be a release of nickel from the appliances used in first group but it doesn't reach toxic
level in saliva.

Keywords: Atomic absorption spectrophotometry, nickel, orthodontic treatment, saliva,
toxicity.
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A STUDY OF CARDIO PULMONARY CHANGES DURING UPPER
GASTROINTESTINAL ENDOSCOPY

Sharan Badiger, Prema T. Akkasaligar, P. Amith Kumar
BLDE University, India

Abstract:

Upper gastrointestinal endoscopy is a commonly performed diagnostic and therapeutic
procedure and has many adverse effects like cardiopulmonary complications, complications
related to sedation, infectious complications, bleeding and perforation. So this study was
undertaken to evaluate important variables like patient’s age, gender and stage of the procedure
in relation to the cardiopulmonary changes during diagnostic upper gastrointestinal endoscopy
by monitoring oxygen saturation, blood pressure, heart rate and electrocardiogram. This is a
prospective longitudinal hospital based study involving a total of 140 consecutive patients, at
Sri. B. M. Patil Medical College, Hospital and Research Centre. Cardiopulmonary changes
during upper gastrointestinal endoscopy are more common in the age groups of 51-60 years,
with equal frequency in both male and female. Oxygen saturation levels decreased by about 4%
in both sexes during introduction of endoscopy. Mild to moderate hypoxia was found in 32%
of the study group. Severe hypoxia was found in 5% of the patients, mostly in those patients
who are above 50 years of age. Tachycardia was noted in 88% of the study group patients.
Blood pressure increased to hypertension levels in 22 patients (15.7%) which returned to normal
within few minutes after the procedure. S-T depression was noticed in 4% of patients and T
wave inversion in 8% of patients during upper gastrointestinal endoscopy. All these changes
disappeared after 10 minutes after the endoscopy. Cardiopulmonary changes are common
during upper gastrointestinal endoscopy. Maximum changes in oxygen saturation, heart rate
and blood pressure occurred immediately after the introduction of endoscope. The
cardiopulmonary changes did not manifest into any identifiable clinical symptoms. The rate of
recovery was faster in younger age groups and women.

Keywords: Blood Pressure, Cardio-Pulmonary, Heart Rate, Oxygen Saturation, Upper
Gastrointestinal Endoscopy.
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THE ROLE OF IDENTIFICATIONS IN WOMEN PSYCHOPATHOLOGY

Mary Gouva, Elena Dragioti, Evangelia Kotrsotsiou

Mary Gouva is an Associate Professor of Psychology with the Nursing Department, Higher
Technological Educational Institution of Epirus, , Greece

Elena Dragioti is a Psychologists with the Psychiatry Department, “Sotiria” Hospital, Athens,
Greece
Evangelia Kotrsotsiou is a Professor of Nursing with the Nursing Department, Higher
Technological Educational Institution of Thessaly, Larisa, Greece

Abstract:

Family identification has the potential to play a very decisive role in psychopathology. In this
study we aimed to investigate the impact of family identifications on female psychopathology.
A community sample of 101 women (mean age 20.81 years, SD = 0.91 ranged 20-25)
participated to the present study. The girls completed a) the Symptom Check-List Revised
(SCL-90) and b) questionnaire concerning socio-demographic information and questions for
family identifications. The majority of women reported that they matched to the father in terms
of identifications (47.1%). Age and birth order were not contributed on family identifications
(F(5) =2.188, p=.062 and F(3)=1.244, p=.299 respectively). Multivariate analysis by using
MANCOVA found statistical significant associations between family identifications and
domains of psychopathology as provided by SCL-90 (P<05). Our results highlight the role of
identifications especially on father and female psychopathology as well as replicate the
Freudian perception about the female Oedipus complex.

Keywords: Family Identification, Psychoanalysis, Psychopathology, Women.
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A REVIEW OF PHARMACOLOGICAL PREVENTION OF PERI-AND POST-
PROCEDURAL MYOCARDIAL INJURY AFTER PERCUTANEOUS CORONARY
INTERVENTION

Syed Dawood Md. Taimur, Md. Hasanur Rahman, Syeda Fahmida Afrin, Farzana Islam

Abstract:

The concept of myocardial injury, although first recognized from animal studies, is now
recognized as a clinical phenomenon that may result in microvascular damage, no-reflow
phenomenon, myocardial stunning, myocardial hibernation and ischemic preconditioning. The
final consequence of this event is left ventricular (LV) systolic dysfunction leading to increased
morbidity and mortality. The typical clinical case of reperfusion injury occurs in acute
myocardial infarction (MI) with ST segment elevation in which an occlusion of a major
epicardial coronary artery is followed by recanalization of the artery. This may occur
spontaneously or by means of thrombolysis and/or by primary percutaneous coronary
intervention (PCI) with efficient platelet inhibition by aspirin (acetylsalicylic acid), clopidogrel
and glycoprotein I1b/l1la inhibitors. In recent years, percutaneous coronary intervention (PCI)
has become a well-established technique for the treatment of coronary artery disease. PCI
improves symptoms in patients with coronary artery disease and it has been increasing safety
of procedures. However, peri- and post-procedural myocardial injury, including angiographical
slow coronary flow, microvascular embolization, and elevated levels of cardiac enzyme, such
as creatine kinase and troponin-T and -I, has also been reported even in elective cases.
Furthermore, myocardial reperfusion injury at the beginning of myocardial reperfusion, which
causes tissue damage and cardiac dysfunction, may occur in cases of acute coronary syndrome.
Because patients with myocardial injury is related to larger myocardial infarction and have a
worse long-term prognosis than those without myocardial injury, it is important to prevent
myocardial injury during and/or after PCI in patients with coronary artery disease. To date,
many studies have demonstrated that adjunctive pharmacological treatment suppresses
myocardial injury and increases coronary blood flow during PCI procedures. In this review, we
highlight the usefulness of pharmacological treatment in combination with PCI in attenuating
myocardial injury in patients with coronary artery disease.

Keywords: Coronary artery disease, Percutaneous coronary intervention, Myocardial injury,
Pharmacology
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AN EMPIRICAL MODE DECOMPOSITION BASED METHOD FOR ACTION
POTENTIAL DETECTION IN NEURAL RAW DATA

Sajjad Farashi, Mohammadjavad Abolhassani, Mostafa Taghavi Kani

S. Farashi is Phd student in Shahid Beheshti University of Medical Sciences, Faculty of
Medecine, Tehran

MD. Abolhassani is with Medical Physics and Biomedical EngineeringDepartment, Tehran
University of Medical Sciences, Tehran, Iran

M. Taghavi Kani was with Medical Physics and Biomedical Engineering Department, Tehran
University of Medical Sciences, Tehran, Iran

Abstract:

Information in the nervous system is coded as firing patterns of electrical signals called action
potential or spike so an essential step in analysis of neural mechanism is detection of action
potentials embedded in the neural data. There are several methods proposed in the literature for
such a purpose. In this paper a novel method based on empirical mode decomposition (EMD)
has been developed. EMD is a decomposition method that extracts oscillations with different
frequency range in a waveform. The method is adaptive and no a-priori knowledge about data
or parameter adjusting is needed in it. The results for simulated data indicate that proposed
method is comparable with wavelet based methods for spike detection. For neural signals with

signal-to-noise ratio near 3 proposed methods is capable to detect more than 95% of action
potentials accurately.

Keywords: EMD, neural data processing, spike detection, wavelet decomposition
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THE ORIGIN, DIFFUSION AND A COMPARISON OF ORDINARY
DIFFERENTIAL EQUATIONS NUMERICAL SOLUTIONS USED BY SIR MODEL
IN ORDER TO PREDICT SARS-COV-2 IN NORDIC COUNTRIES

Gleda Kutrolli, Maksi Kutrolli, Etjon Meco

University of Milano-Bicocca, Italy

Abstract:

SARS-CoV-2 virus is currently one of the most infectious pathogens for humans. It started in
China at the end of 2019 and now it is spread in all over the world. The origin and diffusion of
the SARS-CoV-2 epidemic, is analysed based on the discussion of viral phylogeny theory. With
the aim of understanding the spread of infection in the affected countries, it is crucial to
modelize the spread of the virus and simulate its activity. In this paper, the prediction of
coronavirus outbreak is done by using SIR model without vital dynamics, applying different
numerical technique solving ordinary differential equations (ODEs). We find out that ABM and
MRT methods perform better than other techniques and that the activity of the virus will
decrease in April but it never cease (for some time the activity will remain low) and the next

cycle will start in the middle July 2020 for Norway and Denmark, and October 2020 for
Sweden, and September for Finland.

Keywords: Forecasting, ordinary differential equations, SARS-CoV-2 epidemic, SIR model

PROCEEDING BOOK Academy Global Publishing House 171



https://publications.waset.org/search?q=Gleda%20Kutrolli
https://publications.waset.org/search?q=Maksi%20Kutrolli
https://publications.waset.org/search?q=Etjon%20Meco
https://publications.waset.org/search?q=Forecasting
https://publications.waset.org/search?q=ordinary%20differential%20equations
https://publications.waset.org/search?q=SARS-CoV-2%20epidemic
https://publications.waset.org/search?q=SIR%20model.

%,

0

KkDey,

AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
March 22 - 24, 2024 Mus
ISBN NO. 978-625-6830-95-0

EXAMINATION OF LANDSCAPE DESIGN PRINCIPLES AND APPLICATION
EXAMPLES IN SOME URBAN SQUARES

Masters Student, NISANUR GUL!
Atatiirk University, Faculty of Architecture and Design, Department of Landscape
Architecture, nnisanurr.gull25@gmail.com — 0009-0002-7262-8035

Associate Professor, ELIF AKPINAR KULEKCI *
Atatiirk University, Faculty of Architecture and Design, Department of Landscape
Architecture, eakpinar@atauni.edu.tr - 0000-0003-2818-85

ABSTRACT

People living in cities need areas to realise their recreational activities outside their daily lives.
Open green areas are the areas where urbanites can breathe, outside the buildings and enjoy
their lives. Open spaces cover all kinds of social, physical and recreational needs of people.
One of the important design elements used in landscape areas is lighting elements. Lighting is
of great importance in terms of the use and perception of these areas where people spend time
at night as well as during the day. Landscape architects are a professional discipline that
effectively uses lighting elements as well as plant material and water elements, and creates
impressive landscapes in terms of light and colour with new design styles such as water-
lighting element, plant-lighting element. The aim of this study is to examine the effect of light
and colour in landscape design in terms of lighting elements and to reveal the importance of
lighting in landscape. In this context, the study examines the effect of light and colour in
landscape design in terms of lighting elements and different usage styles. Landscape design is
not only limited to spatial arrangements, but also plays an important role in determining the
atmosphere of living spaces with the effect of visual elements such as light and colour. The
study analyses how the use of light and colour in landscape design affects spatial perception
and how various lighting elements enhance this effect. It also explains how combinations of
light and colour in landscape design serve various aesthetic and functional purposes by giving
examples of different styles of use. In conclusion, this study highlights the importance of the
use of light and colour in landscape design and aims to inspire designers to explore different
combinations and styles of use.

Keywords: Landscape light, colour, lighting elements
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INTRADUCTION

City squares are public spaces, usually located in the centres of cities. They are used by city
dwellers on special occasions for social, cultural, political and commercial purposes. The
gathering of city dwellers for religious, political, cultural and commercial reasons is as old as
urban life. From past to present, city squares have been named in different ways such as agora,
forum, plaza, campo, piaza, grand place. The most common usage area of urban life from
history to the present day is urban open spaces. City squares are the most effectively used
elements of urban open spaces. The city square is an important public space which is used by

the citizens for social, cultural, political and commercial purposes on special occasions (Ozer
and Ayten, 2005).

According to Kaftanci (2000), he evaluated the squares from a historical perspective and put
forward the following view: 'Throughout history, squares have gained various characteristics
according to the political, social, spatial and artistic understanding of the period in which they
are located. The most functional use of squares is seen in Greek and Roman cities. Greeks and
Romans used city squares as places where they would gather and discuss together. For this
reason, there was a dais in the squares where a high-ranking official or public spokesperson
could make a speech.

The Importance of City Squares

City squares, which are historically and socially significant, have an important place in urban
life in terms of enabling the realisation of personal and social needs and actions. Such places
have an important place in the urban landscape with their elements that contribute to open green
areas and landscape value.

City squares have a very important role in social life and are always the subject of physical,
economic, social, political and cultural transformations of cities. Squares keep public
communication and participation alive in the city and provide the necessary environment for
social interaction. In addition, squares have an important place in the functioning mechanism
of the city. City squares not only fulfil people's political and cultural needs, but also their
physical and mental needs. City squares have many effects on the daily lives of individuals.
While squares cause individuals to socialise and feel different emotions, they also serve as
meeting and gathering places where individuals with different cultural backgrounds come
together. All these directly appeal to the perception of individuals and make them feel
psychologically well (Jabbarthagh, 2015).

Thousands of years of historical and cultural accumulation of societies have led to the
formation of urban spaces, and the urban spaces where these accumulations are exhibited and
expressed in the best way are considered as city squares. At the same time, when the interaction
between urban identity and city squares is examined; Both the identity of the city affected the
space and the development of the space was effective in the development of the urban identity
(Durak, 2018).

From past to present, city squares are one of the most effectively used urban open spaces in
urban areas. Squares are important public spaces used by city users for social, cultural, political
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and commercial purposes, in short, where urban life takes place. At the same time, they are the
most important focal points of urban life, shaped by the influence of the period and culture they
belong to, in terms of the role they undertake (Ektiren, 2017).

Squares are places where circulation in the city is ensured, as gathering and dispersing areas in
the city. (Altay et al., 2022)

Since the squares are one of the most important places of the city, they enable those who live
in the city and those who visit the city to establish relationships with each other and with the
city. A connection should be established between the squares in cities and different parts of the
urban fabric. At the same time, there should be harmony, integrity, diversity, balance and order
among the elements that make up the square. Basic design elements such as color, shape, form
and texture play an important role in giving meaning to squares. The use of design principles
such as scale, continuity and unity in the relationship between the square and the environment
can also increase the quality of the square (Moughtin, 1992; Plane, 2000).

Its location, order, liveliness and diversity, transportation network, carrying capacity, ease of
use, plant types and urban furniture used, iconic sculptures, etc. objects, historical ruins, color
and form features, design and structure, suitability for use in four seasons, harmony with the
environment and structures, compliance with landscape and design principles, characteristics
of the plant species used, adaptation and contribution to a sustainable environment, positive
effect on urban heat island and air pollution. A city square that incorporates design approaches
that minimize noise will create a strong identity for that city. Therefore, city squares and their
features are very important as they increase the livability of the city.

City squares, which have a unifying effect in social and cultural terms, also have psychological
healing effects, thanks to their ability to reduce the gloom and grayness of urban life.

Considering that it is the place most visited by local and foreign tourists in a city and that the
square's compliance with landscape principles and its design is shaped by functionality, all
these leave a good impression on the visitors and make them want to visit again. These elements
create an identity by adding a special quality to the city square. This identity is of great
importance in terms of recognition and demand of cities.

In this section, which includes literature reviews and thoughts about the definition and
importance of city squares, the stereotypical concept of city square has been evaluated in
different frameworks. The aim of the study is to identify all aspects of city squares, which are
the common places of our lives, as they develop and change from past to present, and to raise
awareness in order to add value to their overlooked importance and existence. In order to
contribute to the study, some important city squares in the world and in our country were
evaluated in the findings section by determining both their positive and negative characteristics.
Design and planning suggestions are included to serve as examples for old city squares trying
to maintain their existence or new square designs in cities that are constantly growing and
changing.

MATERIALS AND METHODS

The concept of city square, which is the main element of the study, is explained using the
opinions of various authors. In order to contribute to the content of the study; Interpretations
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and evaluations have been made with the help of many sources, emphasizing the importance
of city squares, their development from ancient times to the present day, general characteristics
and design principles of squares, urban design elements affecting the qualities of squares, and
the relationship between landscape and city square. In addition, the design and different
application criteria of some important city squares in Turkey and the world were examined and
evaluated and supported with visuals. The conclusion part is enriched with evaluations and
suggestions based on the findings of the study and literature review.

FINDINGS
Development of Squares in Historical Process

City squares appear over time in all urban areas where there is public life. There are opinions
of many authors in the sources evaluating the concept of square from ancient times to the
present. In the study, (Bilgihan, 2006), (Pirene, 2003), (Dagistanli, 1997), (Giindem,1999),
(Aslanoglu, 2000), (Cerasi, 2001), (Aslan, 2014). The opinions of (Demir and Sesli, 2007),
(Akman, 2020) and (Onder and Aklanoglu, 2002) contributed to the creation of the historical
process.

Antiquity and the 19th century. Squares Among: A real square in the historical process, only
in Ancient Greece, B.C. It was developed after 500. At first, the gathering area was the
acropolis, but with the development of cities, this function was transferred to the agora. Agora
is usually located in the center, which is the focal point of the city. In the agora, there were
structures such as stoa, which were closed commercial buildings, bouleuterion, where the city
council met, and temples. In addition, the gymnasium was located close to the agora.
Additionally, agoras may differ in terms of their functions: Agoras that are closer to the port
and where trade is intense, and agoras that have political, philosophical and religious functions
(Bilgihan, 2006).

Social life in the city took place in the agora, and these spaces were the carriers of publicity.
While the most up-to-date information was received here, current political debates were
discussed both in the parliament building and in various corners of the square (Ibid, 2006).

In the Middle Ages, we see that cities became smaller and trade began to come to the fore.
Therefore, this period is notable for the development of market squares. It can be said that the
regular closed square type is based only on the buildings that represent the heritage of Ancient
Rome in spatial perception or the newly established settlements of the 13th and 14th centuries.
In other cities, the market area had an irregular structure like the city. (Ibid, 2006).

Certain types of squares can be listed for the Middle Ages. The first of these is the street used
as a market area. Another type is the market square with laterally expanding streets. The growth
of vehicular and pedestrian traffic led to the interruption of market activities and local traffic,
and it was possible to expand the main streets sideways by demolishing the buildings in both
directions (Pirene, 2003).

Another type is the square located at the entrance to the city. These types of squares, located in
front of the city gate and inside the city walls, are generally triangular in shape and form the
starting point of two or three streets. (Bilgihan, 2006).
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Another type, the medieval parvis, defines the square in front of the church building. The parvis
is dominated by a single building that is part of the structural scheme. All architectural elements
in the square refer to the dominant large structure. Parvis is the area where people gather before
and after religious meetings, listen to sermons held outside and watch parades. It generally has
a closed character with residences in three directions and the dominant western fagade of the
church in the other direction. Another type of square that can be mentioned is group squares.
The separation of the market square from the church square was achieved by the parvis, or the
open area surrounding the church. These types of formations resulted in the development of
group squares. (Ibid, 2006).

In the Middle Ages; While supporting architectural additions such as fountains, small
monuments, arcades and stairs create a unifying, separating, highlighting or equalizing effect
on the visual impression, they can rarely be effective in creating a space with defined
boundaries. The most important factor is the location of buildings such as the town hall, palace
and church. (Ibid, 2006).

From the Middle Ages to the 20th Century In the development process of cities, the most
important difference between the Middle Ages and the Renaissance is the city planning studies,
both theoretical and practical, in this period. An Italian Renaissance square and a Northern
European Renaissance square are very similar in spatial concept. However, in the Gothic
period, this is not the case (Dagistanli, 1997).

With the Renaissance, roadsides gave perspectives leading to a single vanishing point with
their straight building alignments. The squares are decorated with symmetrical and magnificent
plastics. The dimensions of buildings and squares have moved away from the human
dimension. (Bilgihan, 2006).

Aesthetics and beauty gained importance during the Barogue period. Parks, gardens and large
squares are arranged in the city center. Magnificence and symmetry were used to symbolize
the powers of single-ruler social rule. It is aimed for smooth and symmetrical road axes to
intersect at the executive residence (Bilgihan, 2006, Giindem, 1999).

17th and 18th centuries. When we look at French squares, we see that landscape architecture
has also gained importance. In addition, instead of the small and closed typical Renaissance
squares, it is seen that squares called place royals have developed, reflecting the spirit of the
Baroque period in France in size and proportions. “17. and 18th century. place royal spatial
and architectural form, like the great Roman squares of these centuries; The philosophy of this
period directly reflects the political, social systems and cultural structure. "Just as the power of
the pope was effective in Rome, so in France the dominant power of the absolute monarchy
has gone to the formation of the most orderly form possible, in the background of which the
royal majesty and the power of the country and the influential social classes are reflected."”
(Dagestanli, 1997).

The Industrial Revolution, which started in England, reshaped European cities with the change
in economic and social conditions (Aslanoglu, 2000).

19th century From the beginning, with the development of neo-classicism, grandeur was
replaced in architectural expression.
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Squares in the Ottoman Period: When we look at the Ottoman Empire, we encounter an
inconclusive debate about squares. There are those who say that there was no real square in the
Ottoman Empire and those who emphasize that there were squares, albeit with different
structures. When we look at the cities of the Ottoman and Turkey, we see that there are no
urban squares in the usual sense. Many of the places called urban squares today are large
intersections or undefined clearings. (Bilgihan, 2006).

In Ottoman society, women were not included in the public sphere, and men's public presence
took place in mosque courtyards and coffeehouses. When we look at it as a market place, we
generally encounter market places such as the Grand Bazaar and Bedesten. Apart from this, as
another form of bazaar, there are urban textures with a certain group of tradesmen on every
street. (Ibid, 2006).

It is also mentioned that in Ottoman cities, the functions of the square were divided into
different spaces. Mosque courtyards and social complexes, bazaars and recreation areas are the
places where these functions are divided (Cerasi, 2001).

In the traditional Turkish urban fabric, the concept that comes to mind when talking about
square is neighborhood square. The relatively large area that emerged as a result of the road
lines breaking or diverging from each other within the neighborhood has functioned as a
neighborhood square. Other spatial features that give this area its square identity are fountains,
mosques, monumental trees or coffeehouses. In addition, the commercial function of the
neighborhood unit is also located in this place. These spaces also indicate a publicity within
the neighborhood. However, this publicity is a publicity that women are deprived of. Moreover,
it is out of the question to attribute a political meaning to these areas (Bilgihan, 2006).

According to another very common view, the lack of squares arises because the tradition of
self-governance of Turkish cities does not date back to very old times. Squares were formed in
many European cities with the existence of administrative buildings (Ibid, 2006).

Squares After the Transition to the Republic: With the Republic, squares were created,
especially in front of administrative buildings. Typical places from the early republican period
are Istasyon Streets and Ataturk Boulevards, as well as the provincial mansions and the
provincial squares in front of them. Ceremonies take place here, and the public provides the
flow of political information here. In this sense, we can say that squares and streets emerged
as a state project. In other words, the squares constructed as places of power were designed as
constituent parts of state power in space as a top-down process. In Lefebvre's words, an abstract
and state-centered spatial structure can be mentioned here (Bilgihan, 2006).

Development of City Squares in Turkey

When the development of squares in Turkey is examined, it is not possible to say that a square
structure remained from the Ottoman Empire to the Republic of Turkey. The main reason for
this situation is that the Ottoman administrative and social structure did not have the features
that would form a city square. Because the main element of the Ottoman city is the mosque.
For this reason, social life concentrated around the mosque and there was no need for a separate
gathering area. On the other hand, in the Ottoman city, places such as bazaars, bazaars and long
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bazaars are important public spaces as well as areas where basic economic activities take place.
For this reason, the social and political functions carried by the squares were reflected in places
such as mosques and covered bazaars in the Ottoman social structure (Aslan, 2014).

The main reason for the lack of a functional square structure in Turkey is the understanding of
public space in urban life. Public spaces, which are open to all citizens and create a
representation area for those in them, were tried to be built by the state after the establishment
of the republic. Public space discussions in Turkey are carried out on two axes. The first of
these is the public space approach, which develops independently of the state and is a space of
freedom. While the public space, evaluated with a freedom approach, has a more decentralized
structure; It aims for a democratic goal that is open to differences. Another perspective is to
design public space as areas directly related to the state and where the rules of the state are
applied. These areas, which have been organized according to the basic principles and rules of
the republic for a long time, have developed in the form of preserving the unitary structure
rather than gaining a democratic character. (Demir and Sesli, 2007).

Among these two different approaches to public space in Turkey, there have been changes in
the understanding of a public space regulated by the state, especially in the era of neo-liberal
policies and globalization (Akman, 2020).

Although a square shape specific to Turkey has not developed, Beyazit Square and Taksim
Square in Istanbul, Kizilay Square and Tandogan Square in Ankara, Konak Square and
Cumhuriyet Square in lzmir have hosted important social and political events (Onder and
Aklanoglu, 2002).

General Characteristics and Design Principles of Squares

Squares; It is one of the first areas that stand out when it comes to promoting and choosing a
city. These areas, which are aesthetic and functional, are the heart of the city. It is very
important that such important city squares are designed correctly. When designing a square, all
the features that should be present in a square should be taken into consideration. In order to
add value to the city, it must have strong visuals, correct construction and usability, and must
have qualities that will meet all the social demands of the city's people.

Since it is the most used point of the city, it must have a solid construction and sustainable
quality. In this way, it should give the square an experience identity by fitting a strip of history
into its usage period. Having a size and feature that meets personal and individual needs is an
important factor for users as it provides comfort in many aspects.

Each city has its own climatic conditions specific to the region in which it is located. These
conditions are a very important factor in the growth of plants, which are the main stone of the
landscape. For this reason, it is very important for the plants in the area to be planted to adapt
to the climatic conditions of that city for that plant to survive. In an area that needs plants, such
as a city square, a green appearance is sought throughout all seasons. There should be plants
with large crowns that provide shade, evergreen coniferous species, species such as flowering
trees, shrubs, ground cover and seasonal flowers that will create visual appeal, and naturally
growing species should be selected to add a reflection of nature to the area. Because correctly
and beautifully designed open spaces have positive effects in terms of psychological, social
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and cultural improvement of routine problems and urban problems in human life. Since city
squares witness all political and social events that add meaning to the joy, sadness, unity and
solidarity of the society, their positive soothing properties are very important for the society
and the city.

Issues to be taken into consideration during the square design process; Establishing the
relationship of the square with its surroundings, establishing a solution-oriented transportation
system for the main arteries related to the location of the square and its immediate surroundings,
ensuring that the square design bears the characteristics of that region, connecting different
parts of the city, being compatible with the human scale, ensuring the safety and vitality of the
square, giving positive meaning to the square, It can be used in different climatic conditions
and the sustainable design approach that can ensure the survival of the square is transferred to
the square design process (Altay et al., 2022).

There are also some elements to consider in city square design. These; image and identity,
recreational activity, attraction and route, flexible design, seasonal strategies, inner circle-outer
circle design, octopus-like wrapping, administration control (trust) and funding sources (Sagir,
2019).

The function and structure of the squares in the city are likened to the courtyards of houses.
Particularly, similarities are drawn between the urban square type, which manifests itself with
a closed form, and the atrium type houses (Camillo, 2004). However, when we look at it from
the perspective of publicity discussions, we see that it is stated that the living room (guest room)
represents the publicity of the home (Habermas, 1995).

Paul Zucker identified five different square forms by looking at the general macro form
characteristics of squares (Zucker, 1966).

Urban Design Elements Affecting the Qualities of Squares: The qualities that should be in
the squares determined by Altingeki¢ and Kart (2000) are stated below by making use of the
comments of (Colak, 2020).

Flooring: Floorings are elements that facilitate the solution of urban space requirements such
as spatial or semantic definitions, orientation and direction creation with changes in material
in different spaces. Thanks to the texture created together with the coating elements, different
points such as axes, focal points, centres can be defined and messages can be given to users
through perception. Pavements should be arranged in a formal or informal way, from large or
small sized material, according to the place to be used, land shape, purpose, plant material and
the way other objects in the environment are used.

Plastic: Sculptures, fountains and various plastic elements make the most sense in squares.
One of the biggest effects of plastic elements is to break the monotony and create emphasis.
As with the flooring, the dimensions of plastic elements should be suitable for the space. The
use of plastic elements with water is very effective. Plastic elements should also reveal the
social and cultural meaning of the square. The elements should always be open to the contact
of the users.

Colour: In the use of colour in squares; the light received by the square, the comfort of the
users, the climate of the area, the cultural background should be taken into consideration. Since
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the individual experiences and psychology of individuals will vary, colours should be chosen
according to the psychology of the society. The use of colours should be measured and
compatible with each other. The colours at the entrances of the square or in the areas with
special features should contrast with the colours in other areas and attract attention. Colours
can also be used for framing the square. Colour can also be used to create separate spaces
within the square. The effect of colour can make an element feel heavier or lighter, closer or
further away.

Plant: People look for interesting features in plants to be used in squares. Using trees and
shrubs of different colors and varieties can be beneficial in this regard. Since plants are living
materials, it is an important feature that they create different aesthetic appearances according
to seasonal changes. Plants should not only affect aesthetics but also be a solution to problems
such as air pollution in the square. Plants should create an image suitable for all seasons by
establishing a balance between deciduous and evergreen plants, with trees that have the feature
of shading at a height of at least 1.50-1.80 m above the ground, breaking the effect of hard
ground. Planting can also emphasize areas of the square where the historical texture of the city
is wanted to be highlighted. Since plants are materials that will last for many years, they must
adapt to the temperature, climate, humidity and wind balance of the area.

Light: When it comes to light, sunlight usually comes to mind. But moonlight and artificial
lighting are also examples of light. Lighting in the landscape has two purposes; security and
aesthetics. While historical buildings create a focal point in the squares and provide an aesthetic
appearance when there is daylight, they can add a spooky atmosphere in the dark. Therefore,
artificial lighting application is necessary. The quality, direction and quantity of light play an
important role. At the same time, the effect of the shadow created by the light should not be
forgotten. The places in the square that need to be illuminated the most are primarily the
entrances and exits. Then the pool, statues and city equipment should be illuminated. Square
lighting makes users feel safer and extends the usage time of the square.

Time: If time is considered as the duration of the people who will use the square in the square,
it contributes to the existence of the square and the duration of its perception. In other words,
as long as the person perceives the square, the square remains alive. The way people perceive
the square and their duration also vary depending on the activities they do in the square. After
a certain period of perception, some impressions about the square remain in their minds after
the change of place.

Measurement: In order for the users of the square to feel peaceful, the width of the square and
the height of the buildings around the median must be in a certain ratio. If the buildings are
high compared to the width of the square, the user will feel crushed. If it is low, he feels
helpless. The ratio between the square width and the height of the buildings should be at most
1/4.

Landscape and Town Square Relationship

Plants are a very important element in improving the perception of space. Their rich diversity
also contributes to the selection according to climatic conditions because there are species in
nature that will adapt to every climatic condition and environmental pollution. In this way,
there are plants that will find a place in every environment.
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As people are exposed to concrete in today's conditions, they attach importance to the
prominence of green perception in recreational areas. In a recreational and social area such as
city squares, the positive effects created by the green perception are revealed thanks to the
plants used. Trees, shrubs, flowers and ground cover plants add vitality to city squares.
Seasonal changes and adaptation of plants give a sign of vitality to the structural facades. For
this reason, people build a bridge between them and natural life with the correct use of plants,
which are the reflection of nature, in their living spaces.

Landscape, in terms of meaning, includes living and non-living objects that bring aesthetics to
a field of view. It is possible to come across this even in compositions where structures and
plants are used harmoniously. Because when there is a use that appeals to the eye, it is seen
that the plants do not do this alone, but create a unity due to their relationship with the
surrounding objects. The importance of this harmony is better understood in open spaces such
as squares. Because the strong relationship between the landscape and the square is
proportional to the correct use of plants and structures.

Evaluation of Some Important City Squares in the World and Turkey within the
Framework of Design and Different Application Criteria

There are many squares in the world and in our country. Despite the large number of squares,
it is seen that the elements that bring fame and identity to a square are witnessing history and
reaching to the present day, being integrated with the surrounding structures, being at an
important rotation point for the city, adding emphasis to the square with its structural and
cultural features as well as its landscape features, and gaining value and fame with similar
qualities.

With the study of some important city squares in Turkey and the world compiled by (Bayhan,
2013) and the compilation of some important city squares in Turkey by (Yilmaz, 2021), some
important examples of city squares in Turkey and the world were identified.

The general characteristics and visuals of the squares were tabulated in Table 1 and Table 2,
evaluated in terms of landscape design and application criteria.
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Table 1. General characteristics of important city squares around the world
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SQUARE

HIGHLIGHT POINT

FEATURES

IMAGE

Red Square
(Moscow,
Russia)

It has been home to historical,
cultural and political features. It is
characterized by a large area,
historic facades, sculptures and
plants. The modern pavements of
the square, which is a courtyard in
the middle of the historical
facades, stand out with their
conformity to the historical
silhouette. Only green plants are
used in this square with majestic
and colorful buildings.

Covering an area of 73,000 m?, Krasnaya
Ploshchad, which also means "beautiful”
in Russian, Red Square is surrounded by
the 20 m high walls of the Kremlin Palace,
the Lenin Mausoleum, completed in
1930, and St. Basil's Cathedral with its
striking onion domes. Built in the 15th
century after the Kremlin walls were
completed, the square has been the scene
of executions, demonstrations, parades
and rallies since its construction and is a
UNESCO World Heritage Site (URL_1).

(URL_1)

Palace
Square (Saint
Petersburg,
Russia)

It is characterized by a column in
the center and an original paving
design within a large area. Plants
and recreational elements were
avoided so as not to detract
attention from the important
buildings around the square.

Palace Square takes its name from the
Winter Palace built in the 18th century in
Saint Petersburg, the center of the former
Russian Empire, where the Hermitage
Museum, one of the most important
museums in the world, houses about 3
million works of art. The square, with a
47.5 m high column in its center, was the
scene of the October Revolution -
Bolshevik Revolution on October 25,
1917 and Bloody Sunday on February 22,
1905 (URL_1).
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Tiananmen
Square
(Beijing,
China)

It covers a very large area. It is
usually designed for
demonstration use. It contains
social and political content. Being
at the center of vehicular and
pedestrian transportation, it has a
great social quality for the city. No
plants are used inside the square,
but there are ornamental plants and
landscape designs dominated by
color compositions made with
topiary art.

Built in the 15th century, Tiananmen
Square, meaning "Gate of Divine Peace",
was built to separate the Forbidden City
from the rest of the city. With an area of
440,000 m? that can accommodate 1
million people, it is the largest open space
in the world. The square has suffered two
fires and was reorganized in 1615.
Starting on April 15th, 1989 and lasting

(URL_1)

until June 5th, it witnessed the so-called |§ &

Tiananmen Square Events, which resulted |#

in the deaths of hundreds of people, with
intense participation from different
segments of society (URL_1).

Times Square
(New  York,
USA)

It is a square that attracts attention
and is famous for its illuminated
advertising signs. The high
buildings narrowing the square are
turned into opportunities for
communication, advertising and
various promotions. In this
respect, it has become a brand for
both the newspaper it is named
after and the city. It has the
characteristics of a square that is

Named after the New York Times
newspaper, which moved to its new
building on the square in 1904 with a
fireworks celebration, Times Square is
remembered  for its illuminated
advertising ~ signs.  The  fireworks
celebrations, which have become a
tradition started by the newspaper, bring
thousands of people together at the
beginning of each year. The square is both
a symbol of New York City and a global
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far from vegetative design and
contains dense construction.

landmark. The square was pedestrianized
in 2009 (URL_1).

Trafalgar
Square
(London,
England)

It is characterized by a granite
column sculpture, ornamental
pools with water shows and a
simple landscape. The slope in the
square has been transformed into
amphitheater seating areas with
the help of reinforced concrete and
the lower ground is again offered
for recreational use with a smooth
grass area. In this way, the
phenomenon of landscape is added
to the water shows and the granite
symbol. Trees with wide crowns
and rounded forms are located
solitary in the square.

Named after Admiral Horatio Nelson,
who died at the Battle of Trafalgar in
1805, where the French and Spanish
navies were defeated, Trafalgar Square is
located on the main entrance gate of the
National Art Gallery. In the center of the
square is a 46 m high granite column with
a 5.5 m tall statue of Nelson. Organized in
1820 with the demolition of many

buildings, the square is often the scene of |,

political demonstrations (URL_1).

" (URL_1)
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Place de la
Concorde
(Paris,
France)

The fountain and sculptures, the
water show and the fact that it is
next to the Tuileries-style gardens
give the square a different
meaning. Water shows are also
enriched with sculptures. In the
square, lighting units are used both
for light and to mark the boundary
between the square and the
roadway. The trees around the
square are seen in the square as a
silhouette.

Built in 1975, the square has an octagonal
shape and is filled with fountains and
sculptures. Located between the Champs
Elysees and the 250,000 m? Tuileries
Gardens, the square was renamed the
Place de la Revolution for a while during
the French Revolution. The guillotining
of more than 1,000 people, including

Louis XIV and Marie Antoinette, took =

place in this square (URL_1).

St. Michel
Square
(Paris,
France)

The harmony of the large crowned
trees with the historical buildings
around the square is striking. The
most important element that draws
attention in the square, which does
not include recreational and
landscaping areas, is a fountain
designed  together with  the
sculpture.

The demonstrations and strikes, known as
Bloody Monday, organized by university
students on May 6, 1968 against Charles
de Gaulle's government, which was

criticized for its too harsh and q
conservative rule, started at the Sorbonne ¢/

University and continued to St. Michel

Square. The square is known for the fE

fountain with two dragons on it, built in
1855 (URL_1).

Potsdam
Square
(Berlin,
Germany)

This large square between
skyscrapers attracts attention with
its night lighting. Landscape
design is done with lawn areas in
the form of green parcels and
scattered round shaped tree
species.

Potsdam Square, which was the border |&

checkpoint between the American and

Soviet sectors during the Second World [&
War, is the symbol of the new Berlin, [

which became the capital for the fourth
time in its history. Today, the square is the
center of the city, which suffered heavy
damage during both world wars. Potsdam
Square hosts shopping, cultural and
entertainment activities (URL_1).
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Paris Square

It has a formal and simple
landscape design. Pruned plants
are used in small numbers in the
area. There is a moving water
surface. There is the same
vegetative design on both sides of

After the completion of the Brandenburg
Gate in 1790, it was named Paris Square |
to symbolize the victory over Napoleon in
1814. The Brandenburg Gate was badly
damaged during World War Il and was
rebuilt in 1898. One of the most

geerrrlr:ghy) the square. Dwarf plants and | prestigious squares in Europe, the Place
ornamental plants are used. | de Paris today hosts many demonstrations
Benches are preferred as seating | and celebrations (URL_1).
areas.
It is an example of a beautiful | St. Peter's Square, located in front of St.
symmetrical design with roads and | Peter's Basilica in Vatican City, was
buildings meeting each other. The | designed by Gian Lorenzo Bernini |z
color harmony of the buildings in | between 1656 and 1667. The square,
St. Peter's the square and the patterns on the | which has a 25.5 m high Egyptian obelisk
Square floors provide integrity. Thereisa | in its center, is of great importance for
(Rome, Italy) | column and two ornamental pools | Catholics (URL _1).

in the center. Recreational
elements and plants are not
included.
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Piazza San
Marco
(Venice,
Italy)

It is a prominent square that hosts
important landmarks of the city
such as the Basilica of San Marco,
the Bell Tower of San Marco,
Torre dell'Orologion and the
Ducale Palace. There are no plants
in this square, which is reinforced
concrete all around. Only formal
striped patterns are used as
ornaments on the pavements, the
rest is simply integrated with the
buildings.

San Marco Square, which hosts the

(URL_3)

Venetian Carnival 40 days before Easter
every vyear, was the center of the
Venetians' maritime trade with the inn |
surrounding it. Named after the Church of
San Marco, the square is the
transportation, trade and entertainment |
center of Venice and is one of the most
beautiful squares in the world (URL_1).

Mayo Square
(Buenos
Alires,
Argentina)

It is surrounded by monumental
buildings. It has a remarkable

appearance with its formal
landscape design. There is a
monumental sculpture in the

center and a landscape design
surrounding it. There are different
landscape compositions made with
a rich variety of plants, including
ornamental plants, wide-crowned
trees and palm trees.

The famous Mayo Square in Buenos
Aires, the capital of Argentina, was
named after the May Revolution of 1810.
Built in the 16th century, the square has
been the scene of political life since day
one. Every Thursday, the Mothers of
Mayo Square, known as the Thursday
Madmen by the military as they search for
the 30,000 missing people disappeared by
the military junta in 1976, continue to
gather in the square (URL_1).
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Puerta del Sol
Square
(Madrid,Spai
n)

Itis a very large square surrounded
by buildings. There are two
ornamental pools and sculptures in
the square. Seasonal flowers were
preferred as plants in the perimeter
around the ornamental pool. No
trees or shrubs were used.

Puerta del Sol, known as the Gate of the
Sun in Madrid, is one of the most famous
squares in Spain. Once the gateway to the
city, the square later became an important
meeting place. Today, it has become a
place where people gather for various
events. Since 1962, the square has been
the site of New Year's celebrations and
welcomes thousands of people every year.
Puerta del Sol is located in the very center
of Madrid, the capital of Spain, with
avenues surrounding it on all sides. This
famous square dates back to the 1400s,
when Madrid developed as a small
suburb. However, the square did not
become famous until the city grew. But
since the 17th century it has been a
meeting place for all important events and
activities in Madrid (URL_1).

NFE|
\ ! ﬁ{JVQ.
<

ACADE g,
%y
onnst®

|

www.akademikengre.arg

v

)
F Ny 3
i

|

Beviningg

Freedom
Square
(Tehran,
Iran)

The square attracts attention with
its magnificent Azadi Tower. In
addition, the design of grass plots
with a symmetrical design as a
landscape is another striking
element of the square. The
connected roads passing through
the grass plots have created a
different design example. Only
grass and a few dwarf plants are
used as vegetation.

The Shahyaad Tower was built in the
square in 1971 to symbolize the entrance
to the city in honor of the 2,500th
anniversary of the Persian Empire. The
name Shahyaad, which means
"Remembrance of the Shahs", was
changed to the Freedom Monument after
the 1979 Iranian Revolution. The name of
the square was changed to Freedom
Square in  parallel  with  these
developments. The square was the scene
of violent clashes during the
demonstrations against the rule of Shah
Reza Pahlavi during the establishment of
the Islamic Republic of Iran (URL _1).
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Taksim
Square
(Istanbul,
Turkey)

It is a small area surrounded by
the monument of the republic
and the surrounding green
parcels and roads divided into
quadrants within a circular area.
The grass plots in the square
have seen different landscape
designs over the years. In all
designs, seasonal ornamental
plants are used around a few
existing coniferous trees. There
are no recreational elements.

The square was named after the Taksim
Maxim, where Galata-Beyoglu water
used to be distributed. The Republic
Monument in the center of the square was
commissioned by Italian sculptor Pietro
Canonica and placed in its place in 1928.
Taksim Square, located at the entrance of
Istiklal Street, which is also a cultural,
entertainment and major shopping center,
has been the scene of many events, such
as the Bloody Sunday on May 1, 1977,
when dozens of people were Killed. The
square also hosts various festivals and
celebrations (URL_1).
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Beyazit
Square
(Istanbul)

This area between the university
and the mosque was used as a
parking lot, but thanks to a
project, it became a square.
Seating areas and plant parterres
were created by terracing.
Generally, tree species with
large crowns and dwarf plants
were used. Simple grass parcels
are also included. Surrounding
the existing trees in the square
were utilized as seating areas and
plant boxes were frequently
used.

Beyazit Square, which was the largest
forum of the city during the Byzantine
period and a palace square during the
Ottoman period, and located in the center
of the Historical Peninsula, has been the
site of many demonstrations and protests
throughout the history of the Republic.
One of the most important of these was
the rally on February 16, 1969 in protest
against the US 6th fleet anchored in the
Bosphorus (URL_1).

Kizilay
Square
(Ankara)

The square is surrounded by
transportation routes on all four
sides and covers an area with
high  vehicle and human
circulation. There is a shopping
center and various restaurants
and cafes in the square. There are
advertising signs in the square,
an illuminated object in the
central refuge and a moving
water surface on the ground. In
terms of vegetation, grass, large
trees and seasonal flowers are
preferred in the central refuges.

Kizilay Square is located at the
intersection of Atatiirk Boulevard, one of
the busiest streets of Ankara, with Ziya
Gokalp Street and Gazi Mustafa Kemal
Boulevard. Named after the Kizilay
institution, the square has both Metro and
Ankaray connections. The square is
crowded and lively every day of the week
and  witnesses  celebrations  and
demonstrations (URL_1).
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Konak
Square
(Izmir)

The clock tower in the center of
the square and the surrounding
palm trees are the symbolic
elements of the square. There are
wide walking paths and
recreational areas around it. In
addition, the large grass surfaces
and various plant species used
add the comfort of an open green
area to the square. At certain
points, ornamental plants such as
seasonal flowers are used to
emphasize.

Kemeralt1 Bazaar is an open space with
historical and symbolic elements such as
the government mansion, clock tower and
the first bullet monument. In the historical
process, it is seen that the concept of
square in the real sense has not been
developed in Turkish cities (URL_1).

(URL_7)

Sultanahmet
Square,
Istanbul

It is a square that covers a very
large area and attracts attention
with  its many historical
buildings and rich landscaping.
The moving water surface in the
square and the walking paths
connected to each other have
created many green parcels. In
these plots, there are pruned tree
species and ornamental plants
with various patterns. The design
of the square in accordance with
the historical silhouette and the
rich  landscaping of the
recreational areas within it have
created a peaceful environment.

Sultanahmet is the historical heart of both
Istanbul and Turkey with its historical
texture, architecture and crowds where
different cultures come together. As it is
today, it was the most important square of
the city during the Roman, Byzantine and
Ottoman periods. The square, which was
the Horse Square of the Ottoman period
and the hippodrome of the Byzantine
period, is located on one of the hills of the
city with seven hills. Topkapi Palace,
Hagia Sophia, Blue Mosque, Basilica
Cistern are located in the historical
atmosphere of the square (URL_2).
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Cumhuriyet
Square,
Antalya

It is a large area between the
surrounding buildings and a
square ~ with an  Atatiirk
monument. There is a simple
landscaping around the
monument and large crowned
trees around the square. The
square has a moving water
surface and seating units.

Cumbhuriyet Square in the city center has
a view where history and the sea are
intertwined. The most magnificent
structure seen from the square is the Yivli
Minaret, one of the symbols of the city. It
used to be called Tophane Square because
the cannons that protected the city were
located in the area. The most popular
place in the square is the Tophane Tea
Garden (URL_2).

Mevlana
Square,
Konya

Important buildings around the
square led to its recognition. The
patterns of the tiles on the floor
give the surrounding buildings
an aesthetic appearance. There
are walking paths and green
parcels that connect to each other
around the square. Within these
plots, a simple landscape and
solitary trees are preferred.

It is the most visited square in Konya.
Mevlana Cultural Center and Selimiye
Mosque, one of the most beautiful
examples of Ottoman architecture, built
by Selim Il and the work of Mimar Sinan,
and Mevlana Museum, also known as
Mevlana's lodge and tomb, are located
within the borders of the square (URL_2).

(URL_10)
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It is a square that takes its | The square where the Atatiirk monument (URL_]_]_)

importance from the historical
places around it and draws
attention with the Atatiirk
monument inside. It is small in
area and is not planted. Only the
monument and pavements stand
out visually. There is a project
for the renovation of the square.

is located is surrounded by many
historical places. The Old Grand National
Assembly of Turkey, Ankara Palas,
Ankara Governor's Office, Ziraat Bank,
State Theaters General Directorate
Building, Is Bank Building, Garanti Bank
Building, etc. are prominent here.
Adjacent to the square, there are shops
selling antiques in Samanpazari and At
Pazar (URL_2).

Cumhuriyet
Square,
Samsun

The square covers a large area.
It is named after the statue of
Atatiirk. There are a few
scattered trees with wide
crowns. There is no recreational
element. Formal patterns are
preferred on the floors, but there
is no other arrangement.

The square in ilkadim, which is described
as the center of Samsun, is one of the main
stops of Samsun tram. Also standing in
the Municipality Park near the square is
the 'Monument of Honor', a statue of
Atatiirk, which is considered one of the
rare structures in the world (URL_2).
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Yakutiye City

The square is shaped by the use
of a pavement compatible with
the historical structure and green
parcels. Due to the climatic
conditions,  coniferous tree

In the city square of approximately 20
thousand square meters, there are two
symbolic historical monuments identified
with Erzurum such as Lala Pasha Mosque
and Yakutiye Madrasa. The square, where

Square, Urfa

recreational activities.

Square, species were used more around | social events are organized, is one of the
Erzurum the square. most visited spots in the city with its
public buildings built in 18th and 19th
century architecture, landscape and

environmental beauty (URL_2).
There are cultural and historical | Organized by the Sanliurfa Governorship
sites within the square. In some | in 1999, the project implementation of the
places, a simple landscape is square was carried out by the Sanlurfa
used and in other places, Culture, Art and Research Foundation.
Balikligol and | arrangements with dense Within the borders of the square are
Dergih afforestation are used. Sanliurfa Castle, the cave where Prophet
Platform There are also areas for | Abraham is believed to have been born,

the place where he was thrown into the
fire, Balikligdl, Ayn-1 Zeliha Lake,
mosques, madrasas, bazaars and inns
belonging to the Ayyiibi, Akkoyunlu and
Ottoman periods (URL_2).

(URL_14)
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Saburhane
Square,
Mugla

It is a nostalgic square with
cultural and historical buildings.
The fact that the structures that
have been preserved to this day
have survived has added
meaning to the square. There are
recreational arrangements
suitable for the buildings. The
existing plane trees in the area
were preserved, and new tree
species were used in recreational
arrangements.

Mugla's Saburhane Square, which smells
of history with its old inns, baths,
fountains, arastas, mosques and unique
coffeehouses, has a history of 500 years.
The square, shaded by large plane trees,
still preserves its original architectural
identity. The houses in the square, where
Turks and Greeks used to live together,
have the architectural features of Mugla
houses. It keeps its history alive with its
two-storey  whitewashed houses on
Daracik streets (URL _2).
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City Square,
Eskisehir

It stands out as a modern city
square with its use of space,
aesthetic structure and rich
landscaping arrangements.
Transforming the river passing
through the square and the
surrounding areas into both
social and recreational
opportunities  increases  the
attractiveness of the square.

The old hay market, which was used as a
parking lot for large tonnage vehicles,
was transformed into a modern square
with the Metropolitan project. Even
though it is new, the area is very popular
and has become a modern square where
walking is done, where everyone from 7
to 70 can cycle and skate (URL_2).
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CONCLUSION AND SUGGESTIONS

The concept of square appears in various features and forms from past to present. In all areas
where human life is intense, there is a need for a square, no matter how small or large, and
square formations arising from this need. When the characteristics of important squares in the
world and in Turkey are examined, the criteria that make that square important are; It has been
observed that the society gains an identity in proportion to its suitability for recreational,
cultural, social, aesthetic and functional elements.

In addition, some squares have an identity by preserving their historical structure or witnessing
historical events. It is not easy to make a square famous with its identity. Because although
there are many city squares around the world, the basis for recognition of only those with an
identity are elements such as correct design, social and cultural activity, functional fiction,
strong landscape design, sustainable and harmonious environment. These elements are one of
the basic needs of every society and city. However, if a city square containing these elements
is surrounded by inappropriate building facades in its environment, it is reflected in the identity
of the square as a negative feature since it does not create integrity in terms of design. Integrity
and harmony, which are one of the principles that make the design strong, if they are inadequate
in the construction around the square, it creates an ugly appearance in the background, which
is negatively reflected in the square.

When squares in Tiirkiye and the world are examined, the importance of the effect of
environmental structures on the square is seen. The most important qualities are that the most
important squares are in harmony with their surroundings and that they have transferred the
historical elements of the city they are located in to the future without being damaged. These
qualities add value to the squares as they add a sense of lived experience to the spaces.

Squares that meet the needs of urban people and provide circulation provide opportunities for
socialization and cultural transfer within the society. Squares that allow the society to socialize
and engage in recreational activities are generally preferred. It is seen that the squares that have
hosted historical, cultural, monumental and important events in or around them have become
famous and recognized.

Squares have a mutual interaction with the city people that cannot be ignored. These effects
were sometimes in the form of hosting, and sometimes they were both a breakthrough into
sociality and personal escape points. It has found a place in the life of the society, sometimes
with demonstrations of joy, sometimes with total calmness, and sometimes with an intensity
that is problematic. In every age and society, city squares have been shaped by both cliché and
unique characteristics. In other words, the elements that shape the squares were born with the
inherent desires and needs of the people. Because they are the people living within the essence
of a city. All the positive and negative aspects of the people are embodied in the city square.

The past ruins of the squares must keep up with developing technology. It should be able to
keep up with innovation both in terms of modernity and functionality, and should be free of
problems that disrupt public service. It should continue its existence without the need for urban
transformation, which is one of the main issues of today. Because only in this way is it possible
to transfer past knowledge to the future.
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Every square keeps the culture it has accumulated alive. The squares that undergo change
become a diminishing puzzle by losing their integrity. Each piece that changes and succumbs
to time causes a disharmony that does not overlap with each other over time. In all
transformations where history and modernity conflict, history is usually the defeated side. The
reason for this is the phenomenon of urban heritage that is not instilled in future generations.
Squares are areas that keep the city's heritage and identity alive. For this reason, it should be
designed in a way that will not stand the test of time.

Existing squares should be preserved intact and the public's contribution to social needs should
be increased. The new squares to be built are:

Compatible with the city and surrounding structures,
Compliant with basic design and comfort principles,
Can be used in all seasons,

Contains sufficient recreational elements

Includes sustainable use,

Contributing to the urban landscape,

Having historical and social meaning,

Provides image and prestige to the city,

Suitable for all kinds of social activities,

It should have features that provide comfort to pedestrians and vehicles in terms of
transportation.

VVVVVVYVYVYY

PROCEEDING BOOK Academy Global Publishing House 199




\mnmr
o 6"0,

.

D

BCADE,
My 4
.Y
onnst®

AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
March 22 - 24, 2024 Mus
ISBN NO. 978-625-6830-95-0 -

REFERENCES

Akman, Y. (2020). Academic Thought Journal, Issue: 1, Spring 2020, ISSN: 2687-6124 Kaan
Akman, The Importance and Changing Function of City Squares

Altay,E., (2022): Journal of Architecture and Life Journal of Architecture and Life 7(3), 2022,
(853-870) ISSN: 2564-6109 DOI: 10.26835/my.1127471

Altingekig, S., Kart, N. (2000). Istanbul University, Faculty of Forestry Journal, Series B, No:
50, Issue 2, 2000, Squares in the Urban Design Process.

Leo, L.S. (2014). “Cities and Squares”. ITU Foundation Magazine, 63rd p. 20-24.
Aslanoglu, R. A. (2000). City, Identity and Globalization, Bursa: Ezgi Kitapevi.
Bayhan, M. (2013). https://www.arkitera.com/haber/tarihe-taniklik-etmis-meydanlar/

Bilgihan, P. (2006). Transformation of Urban Squares, Master's Thesis Gokhan Bilgihan
Ankara-2006.

Camillo, E. (2004). City Architecture; www.esyapi.com/teknik/camillo.htm; 15.03.2004.
Cerasi, M. (2001). Ottoman City; (trans.) Asli Atadv, YKY; Istanbul.
Colak, M. (2020). https://www.peyzax.com/unlu-kent-meydanlari/

Dagestani, A.N. (1997). Evolution of the Square, Spatial Analysis and Its Social Importance,
unpublished master's thesis, ITU, Istanbul.

Demir, S., Sesli, M. (2007). Public Space (The Content of the Conceptualization of Public

Space in Turkey: Uniformity or Pluralism?), Journal of Social Sciences Research. 1,
pp.273-292.

Durak, H.B. (2018). Examination of Historical City Squares and Their Facilities in Terms of

Landscape Architecture; Sultanahmet Square Example Master's Thesis Landscape
Architecture Department Isparta

Ektiren, M. (2017). The Relationship of City Squares with Urban Identity. Urban Academy. 10
(30): 240 — 254.

Agena, C. (1999). Past and Present Uses of Historical Squares and Axles, Examination of the
Effects of These Uses on Buildings in the Beyoglu Example; unpublished master's
thesis; YTU; Istanbul; 1999.; s. 27.

Habermas, J. (1995). “Public Sphere: An Encyclopedic Article”, Birikim Magazine, 1995/70

Habermas, J. (2002). Structural Transformation of Publicity, (trans.) Tanil Bora, Mithat Sancar,
[letisim Yayinlari, Istanbul

Jabbarihagh, M. (2015). https://tez.yok.gov.t r/UlusalTezMerkezi/tezDetay.jsp?i d=s9Y| vNz9
ynzL81xk5 ronag&no=iBEnLLSYf7kbKM74ftPalg

Kaftanci, A. (2000). “An Approach to the Concept of Square with Examples from Europe”,
Ege Architecture Magazine, p. 34. 20-21.

PROCEEDING BOOK Academy Global Publishing House 200




AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
March 22 - 24, 2024 Mus
ISBN NO. 978-625-6830-95-0

Moughtin, C. (1992). Urban Design Jordan Hill, Butterworth Architecture, Oxford, 93p.

Pyrenean, L. (2003). Henri Pirene, Medieval Cities, Iletisim Publications, Istanbul, 2003, p.48

Sagir, A. (2019). https://www.insaport.com/haberler/meydan-tasarimlarinda-dikkat-edlerini-

gereken-10-ilke/

Onder, S., Aklanoglu, F. (2002). “Examination of Squares as Urban Open Spaces”, Selguk

University Faculty of Agriculture Journal, 16(29), p. 96-106.

Ozer, M. N., Ayten, M. A., Kuntay, O. (2005). “City Squares as Public Focus”, Journal of

Planning, 3, p. 96-103.
URL 2, 2024. https://www.peyzax.com/unlu-kent-meydanlari/
URL _3, 2024. https://encryptedtbn0.gstatic.com/images?g=tbn: ANd9GcSXU3HN6__ laukeoGznO

URL_4, 2024 .https://www.google.com/url?sa=i&url=https%3A%2F%2Fbogazda.org%2Fblog%
URL_5, 2024. https://www.google.com/imgres?imgurl=https%3A%2F%2Fmag.bilgi.edu.tr%?2

URL_6, 2024. https://www.google.com/imgres?imgurl=https%3A%2F%2Fcdnuploads.aa.com.tr
URL 7, 2024. https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.isiyadizmir.org
URL_8, 2024. https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.erusgroup.com.tr
URL_9, 2024. https://www.google.com/imgres?imgurl=https%3A%2F%2Flookaside.fbsbx.com
URL_10, 2024. https://www.google.com/imgres?imgurl=http%3A%2F%2Fwww.konhaber.com
URL 11, 2024. https://www.google.com/imgres?imgurl=https%3A%2F%2Ftrthaberstatic.

URL 12, 2024. https://www.google.com/imgres?imgurl=https%3A%2F%2Fi.neredekal.com
URL_13, 2024. https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.gazetedogu.com
URL_14, 2024. https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.ajansurfa.com

URL 15, 2024. https://www.google.com/imgres?imgurl=http%3A%2F%2Fwww.mentese.gov.tr

URL 16, 2024. https://www.google.com/imgres?imgurl=https%3A%2F%2Fimg.redbull.com

Yilmaz, H., (2021).https://www.hurriyet.com.tr/seyahat/turkiyenin-enguzl_%hgghg

Zucker, L. (1966). Space and movement in High Baroque city planning. Journal of the Society

of Architectural Historians, 14(1), 8-13.

PROCEEDING BOOK Academy Global Publishing House 201



https://encryptedtbn0.gstatic.com/images?q=tbn:ANd9GcSXU3Hn6__1aukeoGznO
https://www.google.com/imgres?imgurl=https%3A%2F%2Fmag.bilgi.edu.tr%252
https://www.google.com/imgres?imgurl=https%3A%2F%2Fimg.redbull.com

.

D

KkDey,

AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
March 22 - 24, 2024 Mus

ISBN NO. 978-625-6830-95-0 o

EVALUATION OF THE EFFECT OF LIGHT AND COLOR IN LANDSCAPE
STUDIES IN TERMS OF LIGHTING ELEMENTS AND DIFFERENT
STYLES OF USE

Masters Student, Gokce CAN?
Atatiirk University, Faculty of Architecture and Design, Department of Landscape
Architecture, gokce.can.z0O0@gmail.com— 0009-0002-4160-2975

Associate Professor, ELIF AKPINAR KULEKCI 2
Atatlirk University, Faculty of Architecture and Design, Department of Landscape
Architecture, eakpinar@atauni.edu.tr - 0000-0003-2818-85

ABSTRACT

People living in cities need areas to realize their recreational activities outside their daily lives.
Open green spaces are the areas where urban dwellers can breathe, outside the buildings, where
they enjoy living their lives. Open spaces cover all kinds of social, physical and recreational
needs of people. One of the important design elements used in landscape areas is lighting
elements. Lighting is of great importance in order for these areas where people spend time to
be used and perceived at night as well as during the day. Landscape architects are a professional
discipline that effectively uses lighting elements as well as plant material and water elements,
and creates impressive landscapes in terms of light and color with new design styles such as
water-lighting element, plant-lighting element. This study was conducted to examine the effect
of light and color in landscape studies in terms of lighting elements and to reveal the importance
of lighting in landscape. In this context, the study examines the effect of light and color in
landscape design in terms of lighting elements and different usage styles. Landscape design is
not only limited to spatial arrangements, but also plays an important role in determining the
atmosphere of living spaces with the effect of visual elements such as light and color. The study
analyzes how the use of light and color in landscape design affects spatial perception and how
various lighting elements enhance this effect. It also explains how combinations of light and
color in landscape design serve various aesthetic and functional purposes by giving examples
of different styles of use. In conclusion, this study highlights the importance of the use of light
and color in landscape design and aims to inspire designers to explore different combinations
and styles of use.

Keywords: Landscape light, colour, lighting elements
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INTRODUCTION

When the activities that people perform in their daily lives come together, they constitute urban
life. What is important for cities is to increase the quality of life by making outdoor spaces
usable. For people living in urban areas, outdoor recreation areas are the most important areas
where they can breathe, outside the buildings and enjoy their lives. These areas meet all kinds
of social, physical and recreational needs of people.

Lighting elements have become indispensable elements of urban landscape design. Especially
the visuality of the landscape can be made very attractive at night. With the lighting works to
be carried out, the landscape project can be turned into a corner of paradise with different
wavelengths of light and creative light color choices according to the selection of landscape
elements. Factors such as achieving a beautiful appearance in the dark, focusing on favorite
objects, highlighting structures such as sculptures, walls, pools, trees, fountains, and safe use
of open spaces in the dark can summarize the aesthetic aspect and practical benefits of landscape
lighting. In the area to be illuminated, not only visuality but also functionality and safety are
among the issues to be considered.

The purpose of landscape lighting occupies an important place in our lives. The main ones of
these purposes are lighting for the security needs of cities, lighting for comfortable
transportation, lighting for the road-direction-finding needs of urbanites, lighting for the social
activity needs of urbanites and lighting to emphasize the special areas of the city.

One of the biggest concerns of landscape architecture is visual concerns in spaces. Since the
space is perceived primarily with the sense of sight, the direction and quality of the light
illuminating that space is an important factor in creating the quality of the space. Light clarifies
or obscures boundaries, emphasizes form or texture, conceals or reveals a feature, reduces or
enlarges distances (Kiran, 1992). It should not be forgotten that light is effective together with
shadow in these changes. It is also impossible to examine the phenomena of light and color by
separating them from each other. Distinguishing objects in the field of vision from each other
depends on some color contrasts. For this reason, while illuminating the building surfaces, a
certain color contrast should be created with the immediate environment and background (Tuna,
1994). Textures and forms can be perceived in different ways according to the direction and
effect of light. Thus, a separate possibility is added to the effect of the building through light-
shadow play. This new possibility creates an interesting and plastic appearance as it breaks the
monotony (Glingor, 1972).

One of the most important factors affecting visuality and visual perception is color. Color,
which serves aesthetic purposes, determines the quality of the space and is a part of our
perception system, adds a different depth and dimension to the space by revealing the material,
design and equipment elements used in the arrangements made in urban spaces (Kiran, 1986).
Color, in connection with the level of illumination of the space, helps to impose some features
such as large, small, warm, cold, reassuring, cheering, suffocating, relaxing according to the
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actions to be performed in it (Sagocak, 2005). Warm colors generally have the effect of vitality,
joy, excitement and movement, while cool colors have the effect of calmness, comfort and
relaxation (Altingekic, 1994). Surfaces composed of warm and dark colors are perceived closer
than they are, while surfaces composed of cold and light colors are perceived farther than they
are (Danby, 1964). It has also been found that light colored surfaces are perceived to be larger
in size than dark colored surfaces (Isingor et al., 1986).

In this study, the effect of light and color in landscape design is evaluated in terms of lighting
elements and different usage styles are examined. Light and color are important elements in
landscape design and can enhance environmental aesthetics when used correctly. The study
discusses how to optimize the use of light and color in landscape design by focusing on various
lighting elements and color options. In addition, different styles of use and their impact on
landscape design are also discussed. As a result, this study highlights the importance of light
and color effects in landscape design, providing designers with different options and guidance
to enhance environmental aesthetics. In addition, the aim of this study is to reveal the effects of
lighting elements used in the landscape on people with the effect of light and color and to reveal
the different ways of using light and color in designs.

MATERIALS AND METHODS

This study was carried out to evaluate the lighting elements used in the designs in the landscape
architecture profession group in terms of light and color effects, to determine new approaches
to the use of light and color and to evaluate the general perspective of these approaches in terms
of landscape architecture. For this purpose, the information obtained as a result of domestic and
foreign sources, articles, theses, literatures and internet scans on the subject constitute the basic
data and main material of the study. Within the scope of the study, the characteristics of light
and color, their usage areas in the landscape and different design styles constitute the other
auxiliary materials of the study.

These data were generally evaluated under some sub-headings and concepts, and as a result of
the study, new design approaches for the use of light and color in lighting in terms of landscape
architecture were evaluated. In this context, the effect of light and color in landscape design
was evaluated in terms of lighting elements and different usage styles were discussed. In
addition, literature research on the importance of light and color effect in landscape design was
conducted, and then, different usage styles of lighting elements and the effects of these styles
on landscape design were discussed. As a result of the study, suggestions were made for the
aesthetic and functional effects of lighting elements used in the world and in our country in
landscape studies.

RESEARCH FINDINGS

In terms of landscape architecture, the effects of lighting elements and the effects of light and
color in designs and new design approaches are discussed in a broad framework in this section,
and the properties of light and color, the properties of lighting, and the usage techniques of
lighting in landscape are examined under different headings.

Concept of Light
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Light is an important phenomenon that meets the visual needs of human beings and responds
to shaping and aesthetics in line with their emotional, mental and physiological needs. To
perceive any object formally and colorfully and to place it in memory can only be realized with
light. Atalay (2004) defined light as follows: "Since the human eye is sensitive to radiations
consisting of electromagnetic waves with wavelengths between 380-780 nanometers, the
radiations between these wavelengths are called LIGHT. The reasons why the wavelengths are
not very precise are the slight differences from person to person in the organ of vision, which
is the basis for the definition of light, and the effect of the light force on the visual limit."”

Light is divided into two according to its source; 'natural light' and ‘artificial light'. Natural light
is the light formed by the combination of daylight, sky light and sunlight existing in nature at
different times and amounts (Atalay 2004).

Physical Properties of Light: When the physical properties of light are examined, it is seen that
it attracts attention with its different properties. Erim (1999) explained the wave propagation of
light as follows: "Light is an energy quantum. That is, an energy particle. It propagates with
wavy motion. The length from one crest to the other crest of this wave is called the wave length.
Rays of various wavelengths are refracted at different angles in a prism and this is how the
spectrum is formed. The wavelengths that affect the human eye vary between 380 nm and 760
nm. The wavelengths we can see are the light rays between these two limits.” Light is also made
up of particles called photons. Object surfaces reflect these particles with certain wavelengths
in certain ways depending on their material and whether they are flat or not. Refraction is the
change in the direction of light as it passes from one transparent medium to another transparent
medium (Yildirim 2004).

Apart from these three properties of light, it can be said that light also has "intensity”, "color",
"spectrum™ and "shadow" properties. According to Kanbur (2006), one of the properties of light
is the decrease in intensity depending on the distance it travels; another is the color of light
depending on the source from which it is produced. Color is the expression of light and affects
both our physiological and psychological state with the energy it contains. Our eyes perceive
light with wavelengths between 380 and 780 nm as color, red, orange and yellow between 780-
565 nm are called warm colored light, while blue, green and purple between 565-380 nm are
called cold colored light". The color properties of light affect the perception of the essence of
the color of the illuminated objects and surfaces. In defining the color properties of light,
numerical determinations such as color temperature and color rendering class/index (Ra) as
well as designations such as warm-warm-cold are used (Unver 2000). While surfaces appear
more gray in "cold colored” light, they become less gray in "warm colored™ light (Fitoz et al.
2007).

The spectrum is the state of infinite change of color, sound and electromagnetic waves within
a certain value, one after another in continuity. The color section of the light spectrum consists
of the colors in which the light is separated by passing through a special prism (Oguz and Isik
2003).The shadow is also a light source reality and is formed if the path and direction followed
by the light is obstructed. In other words, everything that is perceived visually is an obstacle to
the path of light. An object becomes perceptible by being revealed through light. But it is the
shadow that determines the actual form, dimensions and spatial position of the object. Thanks
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to the shadow, it is possible to perceive the atmosphere and give depth to objects (Yildirim
2004).

Effects of Light

It is known that light causes some positive / negative effects on all living and non-living objects.
There are many studies conducted on this subject today.

Giirel (2001) stated that in line with the researches conducted in the 20th century, light has
many positive / negative effects on the eye systems, especially on the act of seeing. For
example; bright light sources within the visual fields of users can cause some parts of the space
to be brighter, causing discomfort such as glare, vision difficulties and distraction. Light coming
towards the eye from lighting fixtures or windows creates a "direct glare™ effect, while light
reflected from shiny surfaces creates a "reflected glare™ effect. There is information that colored
lights produced using various devices can have negative consequences for eye health and are
therefore not recommended by experts. In experiments on the effectiveness of vision conducted
under light beams of equal intensity but of various colors, the decreases in the speed of seeing
clearly and distinguishing objects followed the following order: Yellow, greenish yellow,
greenish orange, red, greenish blue and blue. However, there are also opinions that colored
lights can give positive results when used for special purposes.

Based on research on light and health, it should be noted that light not only affects the eye
system, but also the hormone and nervous system, and that these effects on the hormone and
nervous system have an impact on the "biological system™, "biological clock", "performance”,
"psychological state™ and "perception mechanism" (Atalay 2004).

It is also possible to create positive effects on psychological state and general health by using
light as a therapy method. According to Ekerbicer (2007), the treatment of winter depression
caused by the decrease in the amount of daylight in autumn and winter with artificial bright
light applications is known as a treatment method applied by many psychiatric doctors.

In addition to the mentioned effects of light, it is also known to have some effects on object
appearances. As stated by Kazanazmaz (2003), light defines space, reveals surface textures,
shows form, determines scale and differentiates functions by creating various effects such as
sharpening, highlighting and softening on elements such as line, color and texture. Light is also
known to have positive and negative effects on plants. According to Atalay (2004), short
wavelength (ultraviolet) rays prevent color formation and growth in plants and cause dwarfism.
The effect of medium wavelength rays (purple, blue, green, yellow, orange, red lights) on plant
development varies according to the wavelength. While blue light increases the height of plants,
the absence of red light delays or inhibits seed germination and development, green light
negatively affects plant growth. The effect of long wavelength (infrared) rays is more on heating
than on photosynthesis. Depending on the characteristics of the light lighting system, light
pollution can cause serious damage. Light pollution is caused by the wrong amount, direction
and timing of the lighting system, with light illuminating where it is not wanted or needed, and
at the same time sending too much light into the sky. At the same time, too much light may not
provide better vision and may not prevent crime, while insufficient lighting may cause glare
and adversely affect good visual conditions. Light pollution is defined as the use of light in the
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wrong place, in the wrong amount, in the wrong direction and at the wrong time (Bostanci,
2002).

Color Concept

Color is one of the most effective factors on visual perception among the design elements. It is
an element that appeals to the senses more closely and effectively. Color is not only a property
of animate and inanimate materials and objects or an element that evokes psychological effects.
People determine and perceive the color of surfaces and objects according to the color of the
reflected light. Therefore, color is an integral part and property of light and is defined
subjectively as an element of sensation and objectively as the light stimulus that gives rise to
this sensation. Indeed, in the process of visual perception, in addition to the color of the material
and object, the color of the illuminating light and the color perception system of the visual organ
are also effective (Unver, 2000).

Effects of Color

Erim (1999) divided color effects into biological, visual and psychological. Apart from these,
it can also be said that color has physical and economic effects. The physical effects of color
are mentioned together with its biological effects. Among the visual effects, contrasting colors
(opposite colors) increase the strength of each other when they come side by side, making the
highest visual contrast effect by seeing vivid and bright. Objects have different color effects
according to the environments they are in. The effect of a yellow object on an orange object is
less than the effect of the same object on a purple object. This is because yellow and purple
colors create maximum contrast with each other. These visual effects are accompanied by
psychological effects. As for the biological and physical effects, it is a known fact that the iris
shrinks under bright light and grows under dim light conditions. Less well known is the fact
that the retina's sensitivity to light increases in dim light and decreases in bright light. In this
way, within certain limits, a certain quality of vision can be achieved both in dim light and in
bright light. This is known as "brightness adaptation™. Colors can affect the physical movements
of the human body such as orientation, attraction, acceleration and deceleration in relation to
its biological state.

Danger (1987) stated that people's physical reactions to colors are similar to psychological ones.
Reactions to the saturation of color are reactions to the purity of color. Highly saturated color
conditions the human body for muscular activities but inhibits mental tasks; the body directs its
attention outward. In environments with very high brightness colors, the level of concentration
will be very low. In environments with low saturation and brightness, the body turns away from
the environment and turns towards itself. Since there will be less distraction, people will
concentrate better on visual and mental tasks (Basoglu 2007). Looking at the psychological
effects of color, the effect of colors on people varies according to the psychological state, age
and cultural level of the person, as well as the experiences of nations in different periods are
also a criterion in color selection. However, there is a difference in the general psychological
effects of colors on people in design studies (Oztan 1969).

Lighting Concept
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Light, the data of visual perception, is the main material of lighting. The International
Commission on Illumination (CIE) defines lighting as "the application of light to make objects
and their surroundings visible" (CIE, 2000). The main purpose of lighting is not to achieve a
certain level of illuminance, but to provide visual comfort. Inadequately illuminated
environments may lead to a decrease in visual performance, discomfort, illusions, insecurity,
inappropriateness in terms of aesthetic and architectural features (Unver, 2001).

Lighting is a system that allows us to see spaces and objects with their real size and natural
colors by sending light with natural and artificial sources. Lighting also allows us to create
different atmospheres for objects and spaces. Erdem (1995) defined lighting as "light per unit
area”. Lighting is divided into three in terms of its purpose in various sources. These are
"physiological lighting”, "decorative lighting” and "emphasizing lighting”. If there is a
physiological purpose in lighting, such as seeing and perceiving all the objects in the
environment in the shortest time, with all their details (such as form, surface, color features),
the lighting to be done is "physiological lighting".

Lighting that aims to see a space or living and non-living objects in desired details other than
physiological purposes is "decorative lighting". In this way, it is tried to make these places or
objects more attractive, different, memorable and beautiful.

The lighting used to draw people's attention to an object or event is called "accent lighting".
The places where attention is wanted to be drawn can be a historical building, an artistic object
or a tree. It can also be used for advertising purposes. In this case, it may be the purpose of
lighting to promote a product or organization, to ensure that a brand is in the minds.

Types of Lighting

Lighting is divided into two as natural and artificial light lighting. In natural light illumination,
light sources are sources that produce light spontaneously (sun, stars, etc.). Artificial light
illumination is the sources (light bulbs, candles, torches, lanterns, etc.) produced by humans to
be used in the dark (Sahin et al., 2014).

According to various sources, lighting with artificial light can be realized in five ways
(Akyildiz, 2019; Ozkum, 2011; Zeytinoglu, 2015; Yildirim & Erikli, 2021):

Direct lHlumination; It is a form of illumination made by sending 90-100% of the light flow
from the lighting element directly to the surface to be illuminated.

Semi-Direct Lighting is a form of lighting in which 60-90% of the light flow is sent directly to
the surface to be illuminated.

Mixed Lighting; It is a form of lighting made by sending 40-60% of the light flow from the
lighting element directly to the surface to be illuminated.

Semi-indirect lighting; It is a form of lighting made by sending a part of the light streams
between 10-40% to the surface to be illuminated.

Indirect Lighting; It is a form of lighting made by sending a ratio of 0-10% of light streams to
the surface to be illuminated.

Lighting Design in Landscape Architecture
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The physical environment, which is closer than the boundaries of the space where people live,
refers to an environment that directly affects them. The physical environment is a determining
factor in the lives of individuals. The physical environment is affected by light, color, sound,
heat and humidity, which are factors that affect people. Light, which is one of the elements of
the physical environment, gains great importance because approximately 95% of the
information that people acquire through different ways of perception about the environment
they live in is visual perception (Tokay, 2019).

In order for cities to have different uses after dark, lighting should be used for different
purposes. Among these objectives are lighting to meet the security needs of cities, lighting to
provide comfortable intercity and intra-city transportation, lighting to facilitate people living in
the city to find the road-direction-location, lighting for the social activity needs of people living
in the city, and lighting to highlight some special areas that have become symbols of the city
(Demir, 2012).

In order to enable the use of open green areas at night, lighting techniques and design principles
should be used in landscape design so that these areas can be used even when it gets dark.
Lighting applications that provide functional use of the area also help to add aesthetic visual
richness to the area. Lighting applications belonging to the comfort, security and comfort area,
as well as the use of space, should focus on the areas and objects you want to draw attention to
in the area. Different light colors, light intensities and lighting can be used to achieve this
(Tokyay, 2019). Landscape application is a process that starts with architectural design,
emerges with implementation and continues with use. In order for lighting projects to be unique,
environmentally friendly and sustainable, it is necessary to have a good understanding of
lighting planning processes and to manage the processes carefully. It is also of great importance
to define the right professional fields correctly. In this way, lighting projects can be designed
and implemented more effectively (Bektas et al., 2018).

Lighting Techniques in Landscape Design

In landscape architecture, lighting forms serve two purposes: aesthetic and functional. Aesthetic
lighting is designed to reveal the visual impact of interesting objects and outdoor areas with
some illumination. In functional lighting, the aim is to emphasize the functional aspects of
outdoor spaces while ensuring their safety. Lighting styles are influenced by the position and
direction of light sources. Lighting schemes depend on the location and type of object used. In
this context, there are many lighting methods. These are accent lighting, wash technique, texture

technique, cross lighting, silhouette lighting, moonlight and shadow technique (Yilmaz &
Alper, 2006).

Accent Lighting: Accent lighting means illuminating a plant or groups of plants, an object or
an area to make it brighter than its surroundings, to make it the center of the area, to increase
attractiveness and attention (Candan, 2010; Yavuz, 2016). Accent lighting requires careful
placement of luminaires to avoid shadow fall (Figure 1).
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Figure 1. An example of illumination of plants and plant groups (Url -1, 2024)

Washing lighting: Washing lighting can be defined as a light that covers a specific area. When
a flat wall surface is illuminated with the washing technique, it can leave its ordinary appearance
and become more impressive and meaningful (Figure 2). Using this technique, the color of the
surface can be highlighted with different bright colors or an interesting look can be achieved.
This type of lighting can be provided by point or linear lights mounted on the surface or floor,

providing wide-angle light distribution. It is important to place the lights correctly to avoid
unwanted images (Yenioglu, 2010; Demir, 2012).

L
i

Figure 2. An example of a villa garden wall with wall lighting (Url-2, 2024)

Texture technique (grazing): Texture technique refers to surface lighting used to show texture
and make it interesting (Figure 3). Although texture lighting is generally preferred for
illuminating brick and stone walls, this technique can be used to illuminate any facade, object
or plant body with textured features. To achieve the texture technique, recessed lighting fixtures
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can be used on the surface or on the ground to provide top-down or bottom-up lighting with
narrow or wide-angle light distribution (Yavuz, 2016).

Figure 3. An example of stone wall lighting (Url-3, 2024)

Cross lighting: It involves the location of the luminaire and the direction of illumination rather
than the lighting effect. The texture and shape of illuminated objects or plants are emphasized
by cross lighting, which allows them to be recognized (Figure 4). Landscape lighting, especially
plant and sculpture lighting, can be achieved by using diagonally positioned and surface-

mounted spotlights or recessed luminaires, which typically offer underground lighting (Candan,
2010; Yilmaz and Alper, 2006).

Figure 4. An example of a sculpture illuminated with spotlights (Url-4, 2024)
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Silhouette lighting (silhouetting): This technique is achieved by illuminating a wall or other
vertical surface behind the subject to make it appear darker. The technique involves illuminating
a wall or other vertical surface behind the subject to make it appear darker. The texture and
color of the object is not obvious, but its distinct boundaries create an interesting focal point.
The desired effect requires factors such as the distance from the light source to the object and
the direction of light propagation. If the distance between the illuminated surface and the object
is too great, the silhouette effect will be lost as the contrast between light and dark is blurred.
The silhouette lighting effect can be achieved by using luminaires that emit diffused light
concentrated in a certain volume (Candan, 2010; Yavuz, 2016).

Moon lighting: In the moonlight method, a light source is created by placing it diagonally
between the branches and leaves of a tree. This style of light, which has a soft character,
penetrates the leaves and creates a beautiful atmosphere (Yilmaz & Alper, 2006).

The shadowing technique (shadowing): This is a technique that can be likened to the silhouette
technique, but is used as a technique that provides the opposite lighting. The shadowing
technique differs from the silhouette technique in that it requires lighting to illuminate plants or
objects from the front and create shadows on the surface behind them. The lighting fixtures to
be used should be wide angle. The size of the shadow varies and can have different effects
depending on the distance between the luminaire and the illuminated object or plant. Spot
lighting fixtures or low power lighting fixtures are acceptable (Yavuz, 2016).

Illumination of Space and Elements in Landscape Designs

Cities should provide people with opportunities for various uses after dark. Therefore, lighting
should be done in cities with different purposes in mind. For this reason, certain design
principles should be followed and lighting elements should be used in landscape designs
(Demir, 2012).

Entrance Lighting: Entrance lighting is related to the lighting layout around and within the park.
Although the primary purpose of entrance lighting is to ensure safety, architectural space and
aesthetic lighting needs should also be considered (Figure 5). A well-lit park entrance attracts
the attention of visitors and directs them towards that space. Devices embedded in the ground
to be used in entrance lighting illuminate the park entrance, while at the same time creating a
focal point for anyone who wants to enter the park, helping to guide park users safely inside
(Raine 2001, Dedeoglu 2006).
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Figure 5. Aksaray Municipality Makas City Park entrance (Url-5, 2024)

Tree and Shrub Lighting: In tree lighting, the type, location, lamp selection and power of the
device are very important in the area to be illuminated. The size, cover density, structure, shape,
color, texture and location of the tree also play an important role in lighting design. Tree color
plays an important role in the choice of lighting device (Figure, 6). If the leaves, bark or flowers
of the trees are light colored, they will stand out mostly with low-power lighting. In the autumn
season, the same technique applies, especially for trees with red and orange colored transparent
leaves (Raine 2001, Dedeoglu 2006). It is the biggest mistake to illuminate every tree in the
illumination of wooded areas. Illumination should be done for tree groups in places and
unilluminated tree groups should be left. Trees should be removed from the ground by placing
the light source high and leaving the trunk of the trees in the dark (Alper 2002).

Figure 6. Example of tree lighting (Url-6, 2024)
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Flower Parterres and Lawn Area Lighting: The illumination of flower parterres is done in
different ways according to their size and shape. Since flowers show frequent closure, it is not
correct to bury the spotlights in the ground. This type of use emits a beam of light downward
from eye level. As aresult, this light is reflected on a nearby garden path, terrace or stairs. Since
this reflection is closer to the flowers, a 15-25 watt bulb should be used to eliminate this
negative effect (Celik and Kog¢ 1992).

When illuminating ground covers such as grass, light sources should be placed in such a way
that they do not cause glare. The light from the devices should be directed only on grass areas.
The size of the grass area to be illuminated also affects the lighting scheme. When the area is
small, a uniform illumination over the whole area gives a good effect. If the grass area is large,
it is sufficient to illuminate the edges of the area and the roads within the area (Acar 2008).

Sculpture and Focal Point Lighting: Sculptures and monumental objects in the park make
important contributions to the landscape of the park. These objects create a focal point both
during the day and at night. They take an important place in creating a composition in park
lighting. In order to provide the necessary emphasis and shadow to reveal the shape and
structure of the sculpture, the sculpture should be illuminated from more than one direction
(Raine 2001, Dedeoglu 2006).

If the luminosity of sculptures and focal points is high enough, they can be easily perceived in
their surroundings. Illuminating the plants around the sculpture and focal points with a lower
level of illumination than the sculpture and focal points better emphasizes the importance of
the sculpture and focal points. A beam of light is directed at the sculpture and focal points to be
illuminated from specific and appropriate points. Projectors that create light and shadow plays
and lamps that give white light are used (Celik and Kog 1992).

[llumination of Historical Artifacts and Plastic Elements: A good lighting design in historical
artifacts provides the desired display of contrasts, materials, colors, volumes and reliefs in the
structure. Thanks to the application of a correct lighting technique, historical buildings can
become more interesting (Dalkili¢ and Halifeoglu 2003). It is necessary to illuminate buildings
and monuments of high artistic importance in order to ensure that they can be seen at night and
to reveal their features (Yal¢in 1998).

The illumination of plastic elements is handled in two sections as two-dimensional elements
(paintings, posters, panels, etc.) and three-dimensional elements (monuments, sculptures, etc.).
In order for the colors to be perceived correctly in the illumination of colored objects, white
light sources with high color rendering should be used and placed in locations that will not
cause glare (Figure 7). The size and darkness of the details and shapes of objects are important
in indicating luminance. As the detail becomes smaller or darker, the illuminance level on the
surface should be increased (Dedeoglu 2006).
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Figure 7. Erzurum Castle lighting (Url-8, 2024)

Lighting of Gazebos and Pergolas: When lighting the pergolas, the devices should be placed in
such a way that they do not create glare. Lighting the pergolas from bottom to top or with the
moonlight technique is a better solution than edge lighting. Top-down illumination of the
interior is used to emphasize decorative base details. Pergolas can be illuminated with halogen
light sources, needle-pointed devices, devices embedded in the ground or spotlights (Figure 8).
Pergolas are illuminated by devices directed from bottom to top, placed in the vines around the
columns, or by devices directed from top to bottom, placed on opposite columns, beams and

columns. Depending on the function of the pergola, a combination of these two lighting
techniques is usually the best solution.

Figure 8. An example of lighting a pergola (Url-9, 2024)

Pedestrian Path, Bike Path and Stairway Lighting: Pedestrian paths, bicycle paths and stairs
are the areas where transportation and circulation are directed and carried out in a landscape
area. When parks are used at night, these places need to be illuminated. In pedestrian path
lighting; adequate illumination level, safe movement of people, properties of the surface coating
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material used and device selection are the criteria to be considered (Raine 2001, Dedeoglu
2006).

Stair lighting is a functional requirement rather than a lighting technique. Stair lighting should
provide sufficient illumination to determine the appearance of the staircase and to distinguish
between the depth of the landing and the depth of the steps. The ease of seeing the steps depends
on the material used for the stairs and also on the shape of the staircase. Dark colored materials
require a higher level of illumination. The depth of the landing and step can be made more
easily perceived by changing the color of the material used (Raine 2001, Dedeoglu 2006).

Each stair tread should benefit from the direct illumination provided by the shielded light
sources within the devices and should not be shaded by the step above. This eliminates glare

problems for pedestrians and the difficulty of perceiving the stairs (Raine 2001, Dedeoglu
2006).

The ability of pedestrians to see the stairs and obstacles on the stairs is a basic requirement for
these areas. Stairs should be illuminated with light sources with spectral distribution suitable
for the material used. The desired level of illumination can be achieved on the steps with devices

with a linear light field (Figure 9). In addition, lighting devices should be aesthetically
compatible with the stair design and positioned (CIE 2000).

Figure 9. Sinop Asiklar Street (Url-10, 2024)

[llumination of Water Elements: The movement of light in water is refraction, reflection and
dispersion. Light refracts as it enters water from air or vice versa. This is why the location of
an object under water appears different. Refraction also causes brightness or rainbows in wavy
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water. In uniform reflection, water reflects the light coming to its surface like a mirror, the angle
of incidence and the angle of reflected light are equal to each other. Some of the light incident
on the water surface is scattered by hitting particles and air bubbles in the water (IESNA 2000).

In lighting over water, since the water surface is generally flat, it gives a smooth and dark image
with very aesthetic and interesting reflections (Celik and Kog 1992).

The water element is used for many purposes in urban spaces. In landscape studies, water is a
visual element and an indispensable object for human beings. By using the water element in
urban spaces in arrangements suitable for both functional and aesthetic purposes, different and
interesting views are provided in these spaces. Water can be used as a focal point or for security

purposes by directing or blocking pedestrian circulation (Haris and Dinnes 1988, Dedeoglu
2006).

Fountain Lighting: In fountain lighting, it is first necessary to decide which part of the fountain,
water or structure, is to be illuminated, the lighting technique to be used and the effect to be
created (IESNA, 2000).

Fiber optic systems are widely used in a lighting system where light is carried into the water.
Lenses of various colors can be used to create different effects. However, the wide variety of
these lenses creates confusion (Figure 10). Different types of water jets can be illuminated by
placing spots of different beam widths close to the jets to create the best effect. Fiber optics also
means convenient maintenance. (Raine 2001, Dedeoglu 2006).
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Figure 10. Example of fountain lighting (Url-11, 2024)

Ornamental Pool Lighting: Pools are illuminated by devices placed under or around the water
surface. Devices placed on the side walls of the pool are an effective way to reveal the geometric
form of the pool. A dramatic effect is achieved by illuminating the pool from underwater. The
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colors of the light sources to be used in pool lighting should be cold colored and especially
emphasize the blue color (Raine 2001, Dedeoglu 2006).

In order to get the best results in lighting ornamental pools, lighting should be done with isolated
sources from the bottom of the pool upwards. When this lighting system is placed in the pool,
the pool should be empty and leaks in the pool should be checked (Celik and Kog 1992).

Purplish blue or greenish blue color can be chosen for pool lighting. In both colors, the water
effect in the pool is not disturbed and an aesthetic appearance is obtained (Oztiirk 1992).

If the pool is not illuminated, it is appropriate to illuminate the trees around the pool. Because
the image of the illuminated trees on the water surface allows the pool to be perceived (Oztiirk
1992).

Artificial Lake Lighting: It is not possible to illuminate artificial lakes from the inside as in
pools. For this reason, it is possible to perceive the water by illuminating objects such as trees,
grass, etc. on the edge of the artificial lake and their images on the water surface.

In artificial lake lighting, strong point light sources should be used to create a remarkable image.
A lighting scheme that allows the formation of images of light sources on water particles should
be established by taking advantage of the glossy surface of water particles, which are
transparent and glossy surfaces, which are important in the illumination of water elements. In
order for these images to be perceptible, the background should be as low-lighted as possible
(Figure 11). In the illumination of such water elements, the use of colored light sources should
be avoided (Acar 2007).

Figure 11. An example of artificial lake lighting (Url-12, 2024)

Children's Playground Lighting: Lighting is done according to the game activity. Direct light
on children's faces should be prevented. In addition, seating areas prepared for parents should
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also be illuminated. Interesting and active environments for children can be created in a very
beautiful way with light games (Celik and Kog¢ 1992).

The amount of light should be at a level where children can play comfortably. Lighting should
be done according to the activity of the game. Light should be prevented from shining directly
into the eyes. Interesting and moving environments should be created (Alper 2002).

Lighting in Sports Areas: In the illumination of sports fields, it is not correct to illuminate only
the field. At the same time, it is necessary to make objects moving in different places and at
different speeds visible (Celik and Kog 1992).

Lighting should be in such a way that the players can best see the playing field. According to
the changing background, the balls that need to be seen should be sufficiently illuminated, and
the general background should be illuminated accordingly to minimize excessive contrast and
glare problems (Celik and Kog¢ 1992).

The most important factor in the lighting of playgrounds is the presence of a light intensity that
will not disturb the players during the game. The amount of light and the type of lighting will
be different for different games. Another important issue is that the light should not shine
directly on the player's face. This also applies to the spectators (Celik and Kog 1992).

It is a mistake to illuminate only the playing fields in sports and playgrounds. Objects moving
in different places and at different speeds should be made visible in sports fields. The lighting
should not tire the eyes of the spectators and should show the game at a sufficient level. Objects
should not be seen as flatly illuminated, but as shaped by light and shadow (Alper 2002).

Square Lighting: Squares are a central point where people or vehicles come together within
certain boundaries. In order for squares to become attractive, first of all, their visual comfort
and aesthetic design must be complete. Elements such as fountains, stairs, etc. around the
squares should be emphasized by illuminating them. Squares can be built for a wide variety of
purposes. Squares are needed around historical and social structures that allow people to gather,
facilitate entry and exit, and emphasize the structure (Oztiirk 1992).

The functions of the squares and the nature of the lighting to be done are determined by the
function and configuration of the buildings around the square. Depending on the architecture
and functions of the buildings around the squares, the square is either illuminated or remarkable
elements such as fountains and stairs in the square are emphasized by illuminating them (Oztiirk
1992).

The purpose of illuminating the areas within the squares, which are partially or completely open
to pedestrians and used by people for sitting, resting, strolling, shopping, exhibitions, meetings,
etc., is primarily to provide visibility and to create safety and security for pedestrians (Arifoglu
and So6zen 2000).

In order for the square to have a gathering and attractive feature, the structures and elements
that border it should be illuminated in accordance with human nature. In order for the entrances
and exits of the square to be easily perceived, a lighting scheme should be established at a much
higher level than the surrounding area (Figure 12). The interesting objects in the square (pools,
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lakes, monuments, fountains, etc.) should be illuminated in a way to reveal their features and

emphasize the space. Lighting should be installed to ensure safety on pedestrian roads in the
square (Alper 2002).

Figure 12. Sivas Historical City Square (Url-13, 2024)

Building Surface Lighting: By emphasizing the architectural and functional features of the
buildings with a good lighting scheme, it is possible to ensure that the night view of the city is
remembered more than the daytime and that it takes place in people's memories. Thus, people
can perceive many buildings that they do not pay attention to or even perceive due to the hustle
and bustle during daytime business hours (Acar 2008).

DISCUSSION AND CONCLUSION

Outdoor lighting has been an indispensable requirement for humans since the early ages and
has been developing day by day. Especially for people who spend most of the day working, it
IS necessary to make appropriate lighting arrangements that will enable them to get away from
the fatigue and stress of the day and participate in various activities. Artificial lighting is of

great importance for people to benefit from outdoor activities at night and to increase the
duration of use of these spaces.

Avrtificial lighting not only makes outdoor spaces safe, but also adds aesthetic beauty. The
appearance of the outdoor space and architecture can be revealed again at night with a
mysterious effect by using various methods with lighting suitable for architectural design.
Landscape spaces, plant arrangements, rock gardens, pools, etc., which do not attract enough
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attention during the day or which are seen differently in daylight, can be seen from a completely
different angle with artificial lighting and can be made more interesting and flashy.

In order to create the most ideal visual effect in lighting designs, an inter-professional work
such as landscape architects, lighting designers and experts is required.

Landscape architecture takes part in ecological planning, land use planning, protection of water,
soil and visual values, nature restoration, creating areas for recreational use in urban and rural
environments and creating functional and aesthetic living spaces sensitive to the environment
with living and non-living materials at the design application stage by investigating the
characteristics of the natural factors that make up the landscape and its structure. As a matter
of fact, Alper (2002) also reached results that support this view in his study. As a result, ensuring
the correct use of color and light in creating usage areas increases the importance given to
human beings and ensures the integration of the relationship between the environment and
human beings.

Today, the importance of outdoor spaces is increasing day by day. People living in houses and
similar places can use the gardens they use during the day with the same comfort and safety at
night. Apart from this, lighting is also used in parks, streets and sports fields to provide different
usage opportunities at night (Celik and Kog 1992). Lighting studies in landscape architecture
should be evaluated especially when designing areas. In this way, integrity can be ensured and
incompatibilities and light pollution that may occur later will be prevented.

Historical and contemporary buildings and artistic values reflecting the city's past and cultural
accumulation are visible in all their splendor during the daytime. These values, which determine
the level of culture and civilization of the people living in the city, turn dark when it gets dark
and deprive the city of all its beauty. For this reason, urban values that symbolize the character
of the city should be illuminated to increase the time when people can see the presence of these
values (Oztiirk 1992). In the illumination of a very important value in cities, the issue should
not only be understood as making it visible, but the quantity and quality of the illumination on
the surface of the value, its function, formation, facial texture, color and similar features should
be revealed.

Lighting elements used in urban parks should not be very functional, large, exaggerated and
overly striking, but should be more aesthetic, functional and less striking.

However, lighting elements should be used in different colors, shapes, forms and features in
outdoor applications. The shape and aesthetic appearance of the luminaires used to illuminate
urban parks should be in accordance with the environmental architecture. In addition, the
construction, installation, maintenance and repair of lighting elements should be easy and
protected against external influences (Celik and Kog¢ 1992). In lighting designs used in urban
parks, the quantity and quality characteristics of light should be determined accurately. For this
reason, park lighting should be handled within a certain plan and a method should be determined
to create a suitable environment for the illuminated place. Two important points should be
addressed in urban lighting. These are lighting for safety and aesthetic purposes.

In today's plant lighting applications, it is seen that the characteristic features of plants are not
taken into account in terms of lighting. In such lighting applications, plants should be

PROCEEDING BOOK Academy Global Publishing House 221

\mnmr
o 6"0,

.Y
onnst®



.

D

KkDey,

AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
March 22 - 24, 2024 Mus

ISBN NO. 978-625-6830-95-0 o

illuminated in accordance with lighting techniques (Acar 2008). Creating successive bright and
dark areas on the roads tires the eyes and endangers traffic. This situation can be eliminated by
installing lighting elements at the appropriate height and appropriate clearance.

Special lighting for plastic elements is not found in most places. Making these elements suitable
for urban life and bringing different expressions to the city will be positive for urban aesthetics.
It is more appropriate to pass the tools and cables used in the installation of lighting elements
under the ground in order not to cause visual pollution.

Even though certain steps have been taken in the field of lighting in recent years, it is seen that
the process of globalization and international relations have increased (S6zen 2003). As a matter
of fact, it is an undeniable fact that it is necessary to approach the issue of lighting in a scientific
and technical manner as in many other issues in today's conditions.

As a result, in the areas designed for people where lighting elements are used, especially in
urban parks, in order to serve people in every aspect and to get away from the living conditions
they are in during the day, the light and color image that emerges by using lighting elements in
the designs to be made should be used in a way that is sustainable 24/7, without disturbing the
environment, especially light pollution. Lighting elements should be selected according to the
region to be illuminated, and these elements selected in terms of aesthetics and safety should
be in harmony with the region they illuminate.
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ABSTRACT

Water has been indispensable for living life from the moment the world has existed until today
and will continue to be indispensable in the future. This resource, which is valuable for all living
life, has shaped the history of civilisation from past to present in many ways. For this reason,
the first settlements were established on the waterfronts, and human beings living in a nomadic
state started agricultural activities with water and established settled living spaces. This study
examines and discusses new approaches to the use of water in landscape architecture. Water is
an important element in landscape design and can be used in various ways to enhance the
aesthetic and functional qualities of spaces. However, traditional water feature design is limited
and confined to conventional forms. This study explores the potential for landscape architects
to utilise the water element in more creative and diversified ways and considers innovative
approaches in this area. Keywords: Landscape light, colour, lighting elements. New trends and
technological developments are enabling water to play a more dynamic role in landscape
design. This study focuses on different uses of water and various design principles and shows
how these approaches are applied through sample projects. As a result of this study, innovative
approaches that encourage landscape architects to develop more innovative and
environmentally sustainable approaches to the use of the water element by breaking out of
traditional boundaries have been investigated in detail and various evaluations and
recommendations have been made.

Keywords: Landscape, water, innovative approaches

INTRODUCTION

Water is one of the most important natural resources that should be preserved and passed on to
future generations, but its consumption is increasing day by day. Rapidly growing urban
populations and the effects of climate change are increasing the pressure on water resources
and emerging as the biggest risk to sustainability. In addition, the impermeable surfaces brought
about by dense urbanization cause rainwater to pass into surface runoff without infiltrating
underground, thus causing flood events.
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In addition to being an indispensable resource for the survival of all living things on earth, water
has also been the determinant of cultures and lifestyles for people throughout history. The fact
that life depends on water and that natural water resources are decisive in site selection decisions
has led to the shaping of agriculture and living spaces in this direction. Over time, water has
become not only a source of life but also a source of inspiration for people, and with the use of
water with artistic and deep spiritual meanings, water has also shaped the history of civilization
(Akin & Akin, 2007).

Water, the most important source of life for human beings, is an important element that can be
included in landscape design. Especially as a result of intense urbanization, the longing for the
presence of water is increasing. It is known that the use of water as a design element in urban
parks provides many benefits such as visual, auditory, psychological, cooling, recreational, etc.
to park users.

With its therapeutic properties, water has the effect of relaxing people and relieving stress
(Kiirk¢tipglu, 2009). In addition to their visual and psychological effects on people, water
elements bring vitality to the space, become a unifier between the elements of the space and
provide the emergence of architectural elements around the space. Water provides coolness,
humidity, radiance, lightness, depth and tranquility, while at the same time providing a living
environment for in-water flora and fauna and contributing to recreation (Taner, 2010). Due to
these features, it is very important that water, which is an important element in landscape
design, is versatile and compatible with the environment in which it is designed in order to give
the desired effect in designs.

Water used in landscape design is an excellent element that allows the dimensions and forms
of the area to be perceived differently from the real one. Water offers new perspectives,
movement, light, sound and ever-changing reflections (Rees and May 2002). Water also
contributes to the emergence of architectural element details around the space. For this reason,
water has been used in different sizes and shapes in all known historical periods with its
aesthetic and functional properties.

While calmness and a sense of the third dimension in the landscape can be achieved with a calm
and wide water surface, effects such as liveliness, joy and coolness can also be created with
moving water and water shows that can be created with music systems. Lighting, one of the
important elements of landscape design, is also an important design element that can support
the effects of water uses.

Day and moonlight, raindrops, a flowering tree or a dark cloud cluster give meaning to the water
surface. Water is a landscape element that most clearly expresses the power of gravity to create
balance (Uzun 1999).

Landscape architecture is an art and science where nature and the man-made environment
merge in harmony. This field is constantly evolving over time and adapting to changing needs.
Water is one of the most fundamental and influential elements at the center of landscape design.
However, factors such as climate change, diminishing water resources and urbanization require
us to rethink the use of water. This study explores new perspectives on the use of water in
landscape architecture that transcend traditional approaches. The importance of water in
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landscape studies is listed below (Muratoglu, 2010; Bayramoglu et al., 2012; Corbact and
Ozyavuz, 2011; Taner 2010):

Water Conservation and Sustainability: In traditional landscape designs, water was often
wasted and sustainability was ignored. However, today, the utilization and conservation of
water resources has become an important issue. In this context, landscape architects are
developing design approaches that encourage the rational use of water. For example, rainwater
harvesting and recycling, the use of smart technologies in landscape irrigation systems and the
preference for vegetation that provides natural filtration of water are important steps towards
sustainable water management.

Interaction and Experience with Water: While in traditional landscape design water is often
used only as a decorative element, new approaches aim to make water more interactive with
people. Design elements such as walkways around the water feature, seating areas, and areas
that can be freely navigated in or around the water allow people to experience the water more
closely. In addition, sensory features such as the sound and movement of water enrich the
atmosphere of the landscape, enhancing the users' experience.

Biodiversity and Ecosystem Services: Water is the source of life for many biological species
and it is important that landscape design supports the natural ecosystem services of water. New
approaches emphasize the creation of natural habitats around the water feature and the
promotion of biodiversity. Design elements that capitalize on the natural filtering and habitat-
providing capabilities of water, such as ponds, wetlands and rain gardens, enhance the
ecological value of the landscape and contribute to local ecosystems.

Water Use in Social and Cultural Context: Water is not only a natural resource, but also has
cultural and social significance. New approaches address the use and meaning of water in a
social and cultural context, encouraging a more sensitive approach to water as part of local
communities and cultural heritage. For example, the integration of traditional water features
and water-related rituals into modern landscape design contributes to preserving local identity
and strengthening social bonds.

The aim of this study is to examine the use of water element in designs within the scope of
landscape architecture profession discipline, to determine new design approaches that can be
made to create spaces for users in terms of both psychological and health by using water
effectively, and to explain the importance of water used in every branch of architecture from
history to the present day.

1-MATERIAL AND METHOD

This study was conducted in order to determine new approaches to the use of water element in
the landscape architecture profession group and to evaluate the general perspective of these
approaches in terms of landscape architecture. For this purpose, the information obtained as a
result of domestic and foreign sources, articles, theses, literatures and internet scans on the
subject constitute the basic data and main material of the study. New design approaches
emerging for the use of decreasing water resources in designs due to changing climate and
environmental conditions as a result of global warming, the usage areas of water from history
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to the present day, the importance of water in terms of landscape architecture, the effects of
water on landscape designs constitute the other main material of our study.

These data were evaluated and discussed in general terms within some sub-headings and
concepts, and as a result of the study, new design approaches for the use of water element in
designs in terms of landscape architecture were evaluated. As a result of the study, with the
change in the climate in the world and in our country, suggestions were made for the effective
use of water and its aesthetic and functional effects in landscape studies.

2-STUDY FINDINGS

In this chapter, the water element and new design approaches in terms of landscape architecture
are discussed in a broad framework, water and water properties, the use of water throughout
history, the purposes of water use, the role of water use in landscape studies are examined under
different headings.

Water and its properties: Water is one of the most interesting substances of our world due to its
various properties. It is the only element that can be found in different states in nature as solid,
liquid and gas. It is colorless, odorless and tasteless. Water has a volume and a shape when it is
solid. In its liquid state, it has a volume but no form. Therefore, it takes the shape of the
container it is placed in. In its gaseous state, it is homogeneously distributed in the container in
which it is placed, because in this state it does not have a certain volume and shape.

Historical Use of Water

Human beings, who spent their early periods in caves, opened up to the environment with the
change of conditions and needs, used water for protection from all kinds of external factors and
built their dwellings on the banks of water bodies or on stakes driven into the water. However,
with the change in the way of life, socialization and the development of technology, people
retreated further inland from the shores of the water and adopted settlement on land over time.
As a result of the need to organize the land as a living environment apart from its economic
function, it started to create gardens in an artistic sense. As one of the most important elements
of nature, water has always taken place in settlements and gardens throughout historical periods
(Akkan 1994).

Water, as a landscape design element for the eye and mind, has been found at different scales
in almost all historical gardens (Uzun 1999). The use of water for parks and gardens has a
history dating back to ancient times. Probably the oldest and most interesting examples of this
tradition can be found in the Hanging Gardens of Babylon (Oztan 2004).

The Element of Water in Ancient Gardens: In the early ages, the use of water was mostly
functional for economic reasons. In Egypt, where the climate was very hot and arid, large canals
were opened from the Nile River to irrigate agricultural areas and to meet the water needs of
residential areas. Some of these canals were wide and deep enough for a ship to pass through,
while others were only narrow enough to deliver water to pools and wells (Okutan 2003).

Water Elements in Ancient Egypt : Egyptian civilization was strongly influenced by the
geological structure and climatic conditions of the Nile valley where it was born and developed,;
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the Nile played a very influential role not only in the gardens but also in the whole life of Egypt
and especially in its economy. The overflowing of the Nile at certain times, leaving a fertile
sediment over a large area of land, was considered as a gift of nature to Egypt. The water was
brought to the villas in this vast land, which was generally outside the flood boundary of the
Nile, by canals dug from the river. These T-shaped or rectangular water reservoirs, which were
initially built to irrigate vegetables, fruits and flower beds, were later transformed into pools,
which were also decorative elements of the garden (Akdogan 1974).

Water Elements in Ancient Iran (Persia): The irregular and insufficient rainfall in most parts
of Iran necessitated the transportation of water to the cities through underground canals from
distant high snowy mountains. The water delivered to the cities could then be used as a show
in open channels and pools. In the palace gardens, gradually rising terraces were connected to
each other by steps. There are many sculptures around the palaces. Water is the common feature
of all gardens in Persian gardens, which developed based on courtyard system plans (Figure 1).
Water was used for demonstration purposes in open canals and pools (Karahan 2002). The pool
form in Persian gardens is architectonic. It had a dominant design effect. At its center is a very
fine and skillfully detailed fountain. It is seen that the cooling and reflecting properties of water
were meticulously evaluated (Oztan 1970).

Figure 1. A view of the Finnish Garden of Kashan, Iran, included in the UNESCO World
Heritage Sites list in 2011 (Url-1, 2024)

Water Elements in Mesopotamia : The warrior tribes settled in Mesopotamia created gardens
with favorable ecological conditions and public parks in Mesopotamia, which was poor in

forests, established large gardens on artificial hills and decorated these gardens with artificial
lakes (Pamay 1978).

PROCEEDING BOOK Academy Global Publishing House 230



.

D

KkDey,

AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
March 22 - 24, 2024 Mus

ISBN NO. 978-625-6830-95-0 o

The most famous gardens among ancient civilizations are the "Hanging Gardens of Babylon"
built by Nabuchodonosor for his Persian wife and known as one of the seven wonders of the
world. In these terrace gardens, which usually show a formal plan, there are cool corners
reserved for entertainment, fountain pools with moving water, shade trees and decorative
flowers.

Water Elements in Ancient Greece : Ancient Greek gardens were originally useful places
with fruit trees and vineyards. There are fountains, pools, vegetable and fruit trees and useful
plants for irrigation purposes. In the ancient Greek civilization, garden works, which started
with religious beliefs, later became green and water play gardens. In the Hellenistic period,
fountains were activated by ingenious hydraulics; water power was used to animate human and
animal figures. The gardens of this period later became public parks and incorporated qualities
to integrate with the classical landscape. These features include fountains, fountain structures
irrigated by streams, grottoes or nymphs, shaded porticoes and tree-lined pedestrian paths
(Cendere 1998).

Ancient Roman Water Elements: The Romans had a special interest in water, cared about
fountains in the form of monuments and considered fountains as a symbol of the power of a
city. This respect and love for water from ancient times continued during the Middle Ages and
monumental fountains were built. The importance the Romans attached to water is clearly seen
in the engineering achievements of aqueducts and monumental spas (Cendere 1998). Spread
over three continents, the Great Roman Empire's contribution to the art of gardening was large
green areas and villa gardens. In the large green areas they created, they created public facilities
and artificial lakes on which water games were held to entertain the public (Akdogan 1974).

Water Elements in Medieval Gardens : The Middle Ages is a millennium in which great
social, political, cultural and artistic changes slowly accumulated. This age was a purely
religious art world in an environment influenced by Christianity, which developed in Rome.
Two movements were observed in Europe during the Middle Ages. These are Roman Art and
Gothic Art. Romanesque architecture was formed around monasteries and overlord castles.
Although the distinctive building type of Gothic art was cathedrals, official buildings, palaces,
castles and city walls were also realized in this architecture. In the Middle Ages, garden art
works were carried out around monasteries and castles where overlords ruled (Nurlu and Erdem
1994).

Monastery and Castle Gardens: Monastery gardens are gardens that are planned mainly for
function rather than beauty. Generally, each monastery has a courtyard, which is divided into
four parts by two perpendicular roads. In the center of the courtyard there is a well, a pool or a
fountain and a tank for watering the plants (Akdogan 1974). In medieval castle gardens, where
a strong idea of protection was formed, the use of water is different. Here, water is primarily a
protection element and was used in the form of water channels called "Moads" surrounding the
castles (Bekiroglu 1992). In addition to its functional use, water was used as wells, small pools
and water bowls in various forms for pleasure between the castle walls. Some of these were in
gothic style, some in the form of large marble bowls, and some were simple square, rectangular,
stone pools (Akdogan 1974).

PROCEEDING BOOK Academy Global Publishing House 231

\mnmr
o 6"0,

.Y
onnst®



‘\;uﬂmm%

BCADE,
My 7,
\
onpsne

D

AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
March 22 - 24, 2024 Mus
ISBN NO. 978-625-6830-95-0 SRS

Byzantine Water Elements : In Byzantium, the simplicity of Roman classical art was moved
away from the simplicity and colorful, bright and showy came to the fore. In the Byzantine
gardens, which were smoothly shaped, water was given great importance. Especially fountains,
pools, cascades and cascades were utilized. In these gardens, which were arranged in the form
of large inner courtyards, water channels covered with gold and silver, colorful and geometric
shapes and ornaments were used (Pamay, 1978). The great influence of the East is evident in
garden art, where water structures and their ornaments were given great importance. The most
typical feature is the sense of greatness in the selection and use of materials. It has become a
tradition to use precious stones and metals in water facilities. Around the pools there are animal
figures made of metals and water is poured from them (Bekiroglu 1992).

Water Elements in Islamic Gardens: In the shaping of Islamic garden art, the hot and arid
climatic conditions in the countries where Islam spread played a major role as well as religious
philosophy. Examples of Islamic gardens that have survived to the present day can be found
especially in Spain, Iran and India (Akdogan 1970).

Spain is famous for its water gardens in terms of Islamic gardens (Figure 2). The main
inspiration of water gardens is the water channels (Oztan 1970). Water takes place in the garden
as a composition that can be called completely motionless. When used in this way, it is vast and
illuminated in the form of water mirrors in wide and deep pools. In Spanish gardens, water was
used in rectangular, polygonal, square pools surrounded by semicircles (Bekiroglu 1992).

:'/ 7

I a

Figure 2. A view of the Cennett-il Arif Garden Pool in Spain (Url-2, 2024)

In Iranian gardens, it is impossible to see a garden without the use of water. Pools play an
important role in garden design. They range in size from a small sea to the smallest circular or
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rectangular pool in the courtyard. These water features in the courtyards of rural and urban
houses are refilled at fixed intervals by open channels running along the avenues. The water in
these pools is used as cisterns. Sometimes, to create different effects on the water surface, the
pool is divided into several sections by rods and different flowers float in each section (Cendere
1998).

In India, a marble pavilion is placed in the center of a lake, canal or pool and water is dispersed
in all directions. These pavilions were used not only for resting but also for banquets and special
meetings. The still water surface in front of the Taj Mahal, built by Shah Jahan for his deceased
wife in 1631, reflects the beauty of the structure, as well as the tranquility created by death and
the color and vitality of moving clouds (Oztan 1970).

In addition to the visual and musical effect of water, its softening effect on the local climate is
also mentioned. The fountains in mosque courtyards, which we see beautiful examples of
especially in Islamic gardens, were used both as music and as elements that reduce the negative
effects of heat. Due to the climate, the use of water in Islamic gardens with pools, fountains and
cascades was widely used, the shows were decorated with metal and bronze ornaments, and
irrigation schemes were developed for the gardens (Uzun 1987).

Water Elements in Far Eastern Gardens: When it comes to Far Eastern gardens, Chinese,
Japanese and Indo-Mongolian gardens come to mind (Figure 3). Among these gardens,
especially Chinese gardens are the mother of gardens, as almost all garden art historians agree.
Chinese gardens have been a source of inspiration and ideas for the changing European gardens
in the eighteenth century (Giiltekin 2006).

Figure 3. An example of the use of water elements in a Far Eastern garden (Url-3, 2024)
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Throughout history, traditional Chinese gardens have been a place where the emotions and soul
beauties of nature can be found and developed. Mountains, rocks, lakes, rivers have been the
natural assets of Chinese art and especially garden art (Kavakli 1994). In Chinese gardens, with
the influence of Taoism, water aims to reflect nature in meandering streams, waterfalls and
stagnant pools. The design consists of water and rocks. Water adds softness to the environment
and reflects other elements in the design with its reflective surface (Cendere 1998). In Chinese
garden art, trees and flowers, curving paths and perimeter walls are details. The main elements
are mountains, roads and water. Taoist philosophy recognizes water as the lifeblood of the earth.
Water has a meaning in life-giving power. Water is also suitable for creating an atmosphere
that catches the light and shows the mysterious caves inside with shadowy reflections (
Bekiroglu 1992).

The Chinese word for garden is "Shan Shui", a combination of the words mountain and water.
The elements of Shan Shui are cascades, ponds, islands, bridges, rocks, walkways, ornaments,
plants. Water is used in the form of large surfaces, complemented by large purpose-built
bridges. The bridges are usually in the form of semicircular arches and reach the appearance of
a full circle with the mirror effect of water (Erdal 2003).

In Japanese gardens, water is often used in the form of cascades, merging with stone, wood,
grass and a calm lake. In flat gardens, water sometimes gushes from a small stone, but when
used as a stream, it flows from east to south and then west. It does not appear to flow in such a
way that it directly divides the garden in two. Transitions from one side of the water to the other
are made by stone steps or bridges (Giiltekin 2006). In Japanese gardens, water, bridges,
gazebos, stones, stone lamps, garden pagodas, plants, siege elements, stepping stones and
paving stones constitute Japanese garden elements. The purpose of using water is to bring
peace, coolness and vitality to the environment. In addition to natural uses such as waterfalls,
lakes and rivers, water is also used in bowls in various parts of the garden. In gardens without
water, water is expressed with stones and pebbles (Nurlu and Erdem 1994).

The Element of Water in Turkish Gardens : The use of water in Turkish gardens has been
in the form of fountains, fountains, pools and cascades. The movement of the water was brought
by fountains and cascades. Pools are usually four corners or square. Pool depths are 1-1.5 m.
Due to the changing geographical structure of Anatolia in the east-west and north-south
directions, there have been some differences in the understanding of the garden and the use of
water. However, with the influence of Islam, gardens and houses were surrounded by high walls
and thus transformed into a courtyard system. Within this courtyard system, almost every house
had a square or hexagonal marble or stone pool or well. These examples can be found today
especially in Diyarbakir, Sanliurfa, Gaziantep and Hatay, where summers are very hot and dry
(Karahan 2005).

During the Principalities period, which is characterized as the Early Turkish Age in Anatolia,
courtyards are seen in almost all mosques, madrasahs, palaces and residential buildings.
Mosque and madrasa courtyards were enriched with fountains, pools and fountains (Erdogan
1996).
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The water element has an important place in the Turkish garden. Even if it is small, a pool is an
indispensable element in the garden structure that varies according to the seasons (Sazak 2005).
As flooring in Turkish gardens, the garden floor is left either with its natural covering or as
smooth soil. There are no large areas of grass or hard paved areas to create richness of
perception. The section close to the house and prominent places such as pools and fountain
heads were covered with stones, mosaics, etc. (Sazak 2005).

In Turkish gardens, water has always been used as a design object and a means of recreation.
Most of the time, mansions were built by the sea and streams, or water was used in gardens as
pools and fountains. Moving water was always preferred to stagnant water. There was always
a pool in the garden, and the fountains and cascades in the pool gave movement to the water
(Kurum 1987).

Uses of Water

A water element with a fountain to be placed in a square or a pedestrian axis in an urban space
can give that space a focal point and a landmark character, as well as adding value to the space
as a landscape element that will provide noise control and encourage people to use that space.
Water adds richness to architecture with its physical effect that adds charm to the space, its
relaxing effects on people and its natural and symbolic meaning. It plays an effective role in
providing both functional and aesthetic requirements of spaces. The sound of water flowing in
an urban space with its acoustic, reflective, cooling, refreshing and relaxing features creates a
unique structure in the space with its attractive effect. In addition, at night, various water and
lighting elements such as pools and fountains provide spatial attractiveness (Gengtiirk 2006).

Water adds sound and texture to the space, with ornamental details and water elements
attracting attention and drawing the eye. Water can be spread over a large surface or kept in a
small area in the form of a small pool partially hidden by plants. Flowing water creates a
pleasant sound and a lively ambience, gushing from the source or creating water play in the
fountain. It creates moving images that shimmer with each ripple and splash. On the contrary,
stagnant water has a reflective characteristic that gives the design more scope for activity. The
general characteristics of the purposes of using water in designs are listed below (Gengtiirk
2006; Diizenli et al., 2019):

Aesthetic purposes: The aesthetic properties of water are at the forefront rather than its
psychological effects and physical properties as a means of expression.

Visuality : Water plays a role as a focal point in the space with the many emotions it evokes in
people. While excitement and vitality are provided by the strong vertical movements of the
water that form a fast, dense mass, silence and peace can be provided by a calm stream or pools.
(Erdal 2003). Visually exciting and pleasing to the ear, moving water is a dominant element
that adds life to the space (Cendere 1998).

Auditory: The sounds emanating from natural streams and existing natural water elements are
utilized in the designs (Cendere 1998). Moving water structures (streams, water falls) add
vitality to the space and create a musical effect. Foaming and boiling water creates images that
attract people's attention and affect them (Ataturay 1993). Water creates sounds by gushing and
hitting the surrounding objects, moving over solid objects and flowing by itself. It is important
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to pay attention to the sound characteristic of water. Too little water sound can be annoying,
such as a running faucet, and too loud water sound in enclosed spaces can be strong or mundane.
Therefore, the sound of water should be well adjusted and appropriate to the function of the
designed space. (Gengtiirk 2006).

Psychological Impact : Still water creates an environment of meditation, contemplation, poetry
and musical associations, love, laziness or discharge (Kavakli 1994). People turn to water
psychologically. In addition to the visuality of water, the sensations created by its sound, smell
and contact create different effects on people (Erdal 2003).

Functional purposes : Apart from the visual appeal and aural appeal of water used for aesthetic
purposes, pools, fountains and other water surfaces can serve different functions.

Noise Control : Especially in urban environments with high levels of noise from automobiles,
people and industry, water is used as a buffer for noise. In this case, falling or moving water
screens the noise to create a more peaceful atmosphere. (Erdal 2003).

Circulation Control : Pools are used to manage traffic patterns for security purposes or to enter
between them or to provide a regular progression within the space (Cendere 1998). In addition,
water plays a role in the organization of space as a limiting or closing element.(Erdal 2003)

Climatic Impact : Water is used to modify the weather and temperature outdoors. Large
expanses of water on a regional scale are known to regulate air temperature in surrounding
areas. In tropical and humid regions, water is used for luxury in the landscape. In dry and semi-
dry regions, water is used with great care to get maximum coolness and to provide moisture
from every drop (Erdal 2003).

Recreational Purposes: Another common use of water in landscaping is recreational use.
Water can be used for swimming, hunting, surfing, water and ice skiing. Lakes, rivers,
waterfalls, cascades, oceans are all examples of these recreational uses of water. From pools in
private backyards to regional lakes and oceans, landscape architects are involved in all water
activities in their plans and designs (Erdal 2003). The recreational use of the water element is
very diverse. All natural or artificial water surfaces can serve many recreational uses. The water
element is always a source of activity as an attractive element in the space (Gengtiirk 2006).

Use of Water in Landscape Works

In landscape architecture studies, water is used in two different ways: still and moving. Moving
water types are usually listed in five different ways. These are canals and streams, fountains,
water curtains, cascades and cascades and finally fountains (Ataturay 1993).

Visually exciting and pleasing to the ear, moving water elements are an element that adds life
to the space. The type of moving water depends on the scale and the condition of the area where
it will be placed. Water surfaces can be given horizontal and vertical movement in various ways
(Gengtiirk 2006).

Streams and Canals : The type of horizontally flowing water that flows in natural forms is
called a stream, and the type that flows along a formal reservoir is called a canal. The design of
the canal or stream depends on the garden and whether there will be a natural slope where water
can flow (Zaloglu 2006).
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Cascades and Cascades : Cascades are formed by the movement of water from any object to
various surfaces and forms along low elevations. Flowing water usually covers the surface and
moves downwards. This movement, which starts with a drop, accelerates with the downward
elevation difference and if it reaches a sudden elevation difference, this falling water becomes
a cascade (Bekiroglu 1992). Cascades are small cascades flowing from one rock block to
another at various heights. Cascades are used in gardens created with architectural arrangements
in the form of a series of steps over which water flows (Cendere 1998).

Fountains : Fountains are high water monuments consisting of various boats placed one on top
of the other on a pedestal erected in the center of the pools, whose water gushes from a nozzle
at the top and flows into the pool by pouring from one boat to the other (Erdal 2003). Fountains
are an important part of water shows. The gushing water takes different shapes and creates
different effects. In addition, the difference in pressure applied to the water provides stagnation
and mobility in fountains, variability and diversity in movements (Cendere 1998).

Water Curtains : Water curtains can be formed by curtains controlled by free-falling twine or
ribbons. The strips follow a precise path to limit the shape of the water and reduce the size
required for the lower pool (Cendere 1998). A water curtain is a decorative water structure that
can be applied mainly indoors and, limited by special precautions and operating conditions,
outdoors (Zaloglu 2006).

Fountains : Fountains are water facilities designed for water needs, decorations and birds. Turks
have gone especially far in this regard. Historical fountains and fountains still adorn our cities
today as monuments. (Kavakli 1994). Fountains are used to easily obtain drinking, domestic
and irrigation water. Some specially designed types are also used as playgrounds for children.
Spring and fountain waters are clean, cold and moving waters. As well as being used by people,
they are biological elements that allow wildlife to survive. Fountains are usually flowed from a
height in order to have a lively and acoustic sound feature. Bowls of various forms and sizes
are placed in front of them (Zaloglu 2006).

New Approaches to the Use of Water in Landscape Architecture

Water in Roof Gardens: Water in roof gardens can be in the form of fountains and fountains,
as well as stagnant water surfaces and water bowls. In these bowls, some parts of the water
show or water surface can be made deeper as required by the building session plan and
decorative aquatic plants such as various water lilies can be grown in it (Uzun 1996). In roof
ponds, fish can be kept at a rate that will ensure biological balance in the water. In some
applications, the water of the pond is drained in winter and the fish can be moved to another
place (Uzun 1987). Underwater lighting systems made in accordance with the technique in roof
ponds do not present any problems in roof garden ponds, unlike other normal lighting systems.
The differences between the designs of seating units, shades, flower and plant boxes, flooring
and water surfaces within the design of roof gardens and the designs made on the surface of the
earth significantly affect the design of roof gardens (Uzun 1999).

Water Parks : Water parks are places where people of all age groups spend time having fun
together and include various water activities (Figure 4). In the difficult conditions of our daily
lives, people are looking for places where they can spend pleasant and quality time with their
families. Water parks are very suitable places for this purpose. Water parks are recreational
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areas where basic water elements and entertainment elements can be used together, including
various water activities where children and their families, in short, people of all age groups can
have fun together. Water parks, which gain importance mostly in hot climate zones, can be used

in summer and winter months, or they can be used mostly in summer months (Orugkaptan,
2002).

Figure 4. View from a fun water park (Url-4, 2024)

Water gardens: These are structures that are created by designing water together with aquatic
plants in an aesthetic way in accordance with the surrounding landscape, according to planning
principles and application techniques, creating a complete ecological balance with flora, fauna
and microorganisms. These gardens can be classified as formal and informal as well as stagnant
and moving water uses. In water gardens, it is possible to create very attractive areas with ornate
and effective bridge stepping stones, lighting, fountains and sculptures. Planting is also an
important factor in the organization of water gardens. Natural species and plant species that
can adapt to each other should be selected (Sentiirk, 1990).

Play Pools : In children's playgrounds, water can be a different play tool for children together
with sand. Children can especially play with water and sand at the same time. In playgrounds
where it is not possible and appropriate to create a game by combining these two elements, even
a small fountain, simple concrete and wooden trough can be sufficient for children. Shallow
wading pools are also interesting for children. Shallow pools are reminiscent of natural
conditions and thus it is appropriate to have the appearance of a beach where a material such as
flat gravel connected with nature is exhibited (Sentiirk, 1990).

CONCLUSION AND EVALUATION
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In successful designs from the past to the present, water has always maintained its place as one
of the important design elements. Designs related to water have always attracted people and
attracted attention. Water has been used as a design element for different purposes, especially
with its symbolic, visual and auditory features. In addition to its many physical properties (being
a noise screen, changing the climate, etc.), water has also been used in designs due to its healing
psychological effects. Water can sometimes create joyful, crazy, fun feelings, sometimes it can
make you feel calm and still, it can create joyful currents by creating graceful curves or bending
and twisting, and sometimes it can create different forms by covering sharp surfaces. These
features have been used continuously in garden and urban open space designs over the periods
and have contributed to the creation of quality spaces. Today, in many urban spaces designed
and planned by landscape architects, water is used by emphasizing its very different features in
the past. However, it is seen in many garden examples examined in the past that water shapes
the space. Today, on the contrary, it is seen that water is used only as an ornamental element
by constantly attributing limited shape and function to water.

The presence of water in the environment makes people feel the richness of the landscape. The
value it adds to the landscape with its color, brightness, reflection and wave play as well as its
sound features is very meaningful. Water surfaces and green areas are a part of each other. As
a matter of fact, water surfaces in many residential areas in our country and in developed
countries are generally within green areas or organized together with green areas, let alone
boulevards, squares and pedestrian zones.

Water uses in urban parks, which constitute an important part of urban green areas, are effective
with their aesthetic and functional features. Especially in landscape planning and design works
to be carried out in areas with continental climates, water uses are intensively included. Water
is an important design element that relieves people from stress with its therapeutic properties,
has a relaxing effect, adds color, movement, tranquility, sound, joy, optics, etc. to the space
where it is located, and at the same time creates a cooling effect with the humidity it provides
in its environment. Due to all these features, many different water uses are included in landscape
designs.

While designing water shows used in landscape designs, designs that can benefit not only from
the aesthetic features of water but also from its functional features (boating, fishing, water
shows with games for children, etc.) should be put forward.

When designing water uses, the size and depth of the water surfaces should be determined
according to the functional or aesthetic features they will carry.

In order for water uses to give clean images, water should be recirculated with fountains, pumps,
etc. in accordance with the water volume.

While designing water shows, a different dimension can be added to the design by choosing the
appropriate type of water show and supporting it with plastic objects as well as water lighting.

New approaches to the use of the water element in landscape architecture bring together
different perspectives such as sustainability, interaction, biodiversity and social cultural context
to enable a more efficient and meaningful use of water. These approaches aim to create
healthier, more aesthetic and functional landscapes while maintaining a balance between the
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natural and man-made environment. In the future, as these innovative approaches to water use
become more widespread and adopted, the potential of water in landscape architecture will
expand even further.
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SERVO SISTEMLERDE TRAPEZ VE S-EGRi HAREKET PROFILLERI

Dr.Ogr.Uyesi AHMET ILICA
Kiitahya Dumlupinar Universitesi, ahmet.ilica@dpu.edu.tr - 0000-0003-3344-6618
OZET

Bu calismada yiiksek dogruluklu konum kontrol uygulamalarinda kullanilan trapez hareket
profili ve S-egri hareket profili incelemesi sunulmustur. Robotik sistemler birgok uygulamada
konum Kkontrolii gerceklestirmektedir. Bu sistemlerde hizli-hassas pozisyon tepkisi ve
minimum enerji tilketimi yapilan ¢alismalarin temel motivasyon kaynagidir. Bunu saglamak
icin hafif parca kullanimi, kinetik ve potansiyel enerji arasindaki verimli doniisiimden
yararlanmak i¢in elastik unsurlar ekleme gibi donanimsal yontemler yaninda, yazilim tabanli
noktadan noktaya hareket, tek eksenli ve ¢ok eksenli manipiilatérlere uygulanmaktadir. Bu
kapsamda polinomlar ya da parcali polinomlar kullanilarak hareket profili olusturulmaktadir.
Hareket profilleri bir sistemin ayni zamanda sessiz, dogru ve giivenilir olmasini saglar. Bu
sistemlerde sabit hareket siiresi olan noktadan noktaya hareket, dogruluk, negatif giic
yenilenmesi, gercek zamanlilik 6nemli kriterlerdir. Basit yapisi ve hizli tepki vermesi nedeniyle
gercek uygulamalarda yaygin olarak kullanilan trapezoidal hiz profili sabit bir
hizlanmaya/yavaslamaya ve maksimum/sinirlandirilmis bir hiza sahiptir. Bu hiz profilinde sabit
son siire ve hedef mesafe dnceden tanimlanir. Trapez profil, ivme ve hiz limitleri altinda hizli
bir profil olmasina ragmen ivmedeki ani degisikliklerden olumsuz etkilenmektedir. Bolge
degistiginde biiyiik bir sarsinti, konum dogrulugunu kisitlayan ve ek yanit siiresi gerektiren
titresimlere neden olur. Sarsinti ivmenin degisim hizidir ve ivme siireksizliklerinde ¢ok yiiksek
degerlere ¢ikabilmektedir. S-egrisi profili sarsintiy1 sonlu bir degerle sinirlandirarak hizlanma
ve yavaglama periyotlarinda hiz profilini s seklinde degistirir ve hareket eden sistemin sebep
oldugu titresimler azaltilir. Boylece ivmede ani artig/azalma yerine, trapez profildeki hiz
degisimine benzer sekilde rampa seklinde artis/azalma gergeklesir. Sarsint1 siniri, ivme sinir1
ve hizlanmadaki siireklilik harekete bagli salinimlar1 ve mekanik gerilmeleri sinirlandirir. S-
egrisi profilinin, trapezoidal hiz profiline gore titresimi azaltmadaki iistiinliigli bir¢ok ¢aligma
ile olarak dogrulanmistir. Hareket profili seciminde daha yumusak bir hareket olusturmanin

fayda ve maliyet 6diinlesmesi en 6nemli hususlardan biridir.

Anahtar Kelimeler : Konum kontrolii, Trapez hareket profili, S-egri hareket profili
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TRAPEZE AND S-CURVE MOTION PROFILES IN SERVO SYSTEMS

ABSTRACT

In this study, the general features of the trapezoidal motion profile and S-curve motion profile
used in high-accuracy position control applications are presented. Robotic systems perform
position control in many applications. In these systems, fast-precise position response and
minimum energy consumption are the main motivation for the studies on this subject. To
achieve this, software-based point-to-point motion is applied to single-axis and multi-axis
manipulators, as well as hardware methods such as using lightweight parts and adding elastic
elements to benefit from the efficient conversion between kinetic and potential energy. In this
context, a motion profile is created using polynomials or piecewise polynomials. Motion
profiles ensure that a system is quiet, accurate and reliable at the same time. In these systems,
point-to-point movement with a fixed movement time, accuracy, negative power regeneration
and real-time are important criteria. The trapezoidal speed profile, which is widely used in real
applications due to its simple structure and fast response, has a constant
acceleration/deceleration and a maximum/limited speed. In this speed profile, a fixed final time
and target distance are predefined. Although the trapezoidal profile is a fast profile under
acceleration and speed limits, it is negatively affected by sudden changes in acceleration. A
large shake when the area changes causes vibrations that limit location accuracy and require
additional response time. Shake is the rate of change of acceleration and can reach very high
values in acceleration discontinuities. By limiting the vibration to a finite value, the S-curve
profile changes the velocity profile to an s-shape during acceleration and deceleration periods,
and the vibrations caused by the moving system are reduced. Thus, instead of a sudden
increase/decrease in acceleration, a ramp-shaped increase/decrease occurs, similar to the speed
change in a trapezoidal profile. Jerk limit, acceleration limit and continuity in acceleration limit
motion-related oscillations and mechanical stresses. The superiority of the S-curve profile in
reducing vibration compared to the trapezoidal velocity profile has been confirmed by many
studies. The trade-off between the benefits and costs of creating a smoother motion is one of
the most important considerations in motion profile selection.

Keywords: Position control, Trapezoidal motion profile, S-curve motion profile

Anahtar Kelimeler: En Az 3 Anahtar Kelime yazilmasi gerekmektedir.
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1. GIRIS

Yoriinge planlamasi, robotik alaninda ve daha genel olarak otomasyon alaninda ¢ok 6nemli bir
konudur. Robotlar ve otomatik makineler i¢in egilim, daha kisa iiretim stireleri elde etmek i¢in
giderek daha yiiksek hizda ¢aligmaktir. Yiiksek ¢alisma hizi, aktiiatorler ve kontrol sisteminden
asir1 performans beklendiginden robot hareketinin dogrulugunu ve tekrarlanabilirligini
engelleyebilir. Bu nedenle, yiliksek hizda gergeklestirilebilecek ancak ayni zamanda
aktiiatorlerin asir1 hizlanmasini1 ve mekanik yapidaki titresimleri dnlemek agisindan robot i¢in
zararsiz bir yoriinge olusturmaya O6zellikle dikkat edilmektedir. Bu gibi nedenlerden dolay1
yoriinge planlama algoritmalar1 robotikte giderek artan bir dnem kazanmaktadir. Yoriinge
planlama algoritmalar1 zaman bilgisi ile birlikte belirli bir geometrik yol alir. Y 6riinge planlama
algoritmalar1 robotikte cok dnemlidir, ¢linkii gecis noktalarinda gegis siirelerinin tanimlanmasi
yalnizca hareketin kinematik 6zelliklerini degil ayni zamanda dinamik 6zelliklerini de etkiler.
Yani robotun maruz kaldig1 atalet kuvvetleri (ve torklar) yoriinge boyunca ivmelere baghdir,
mekanik yapisinin titresimleri ise temel olarak sarsinti degerleri (yani ivmenin tiirevi)
tarafindan belirlenir. Ayrica artan enerji maliyetleri ve cevresel kaygilar enerji tiikketimini
onemli bir konu haline getirdiginden, enerji optimal hareket profili liretimi giiniimiiz robotik
tasarim1 ve isletiminde onemli bir husus haline gelmistir. Imalat endiistrilerindeki enerji
tasarrufu ¢oziimleri gesitlidir ve optimum iiretim kar1 saglarken enerji tiikketimini en aza
indirmek amaciyla robotlarin hareket profillerini optimize etmek ig¢in etkili stratejiler
tasarlamaya ihtiya¢ vardir. Hareket profili olusturma ayni zamanda enerji tasarrufu saglar.
Noktadan noktaya hareket i¢in hareket profillerinin optimizasyonu iyi arastirilmis bir alandir
ve enerji tiiketimini en aza indirmek i¢in ¢esitli teknikler 6nerilmistir. Hareket profili olugturma,
bir hareket kontrol sisteminin takip etmesi igin bir dizi hiz ve konum komutu olusturma
islemidir. Hareket profili olusturmanin amaci, diizgiin ve hassas hareket saglamak i¢in hareketli
bir nesnenin hizlanmasini, hizin1 ve yavaslamasini kontrol etmektir. Cesitli otomatik
makinelerde, bir nesnenin hareketi bir yoriinge tarafindan belirlenir ve daha karmagsik gorevler
icin diiz bir yonde hareket eden bir eksen veya bircok eksenin koordineli hareketi gerekebilir.
Bir eksenin bir yerden digerine hareket etmesi gerektiginde, yumusak hizlanma, sabit ¢alisma
hiz1 ve u¢ noktaya dogru yavaslama saglamak i¢in bir yol veya hareket profili olusturulur.
Hareket kontrolii, performansi ve {iretkenligi artirmak i¢in ¢esitli endiistrilerde yaygin olarak

benimsenen &nemli bir calisma alamdir. Ornegin robotik de, otomatik montaj makinelerinde,
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mekanik kontrol sistemlerinde ve cerrahi robotlarda hareket profilleri kritik 6neme sahiptir.
Hareket profili otomatik iiretim makinelerinde dogrulugu, performansi ve enerji tasarrufunu
artirmaya yonelik etkili bir yaklasimdir[1]. Endiistriyel siireglerde enerji tiikketiminin en aza
indirilmesi, mihendislik tasarim siirecinin O6nemli bir hedeflerinden biridir. Bunu
gerceklestirmek icin donanimsal ve yazilimsal yaklagimlar kullanilmaktadir. Donanim
yaklagimlari, enerji acisindan daha verimli mekatronik cihazlar olusturmak i¢in mevcut
sistemlerin pargalarinin degistirilmesini veya yenilerinin tasarlanmasini dikkate almaktadir.
Ozellikle yeni, daha hafif ve dayanikli malzemelerin bulunmasi, daha hafif robotik kollarin ve
bilesenlerin tasarlanmasini miimkiin kilmaktadir. Hafif yapilar, hareketli kiitlelerin
azaltilmasiyla da elde edilir. Donanim yaklagimlar1 ayni zamanda bilesenlerin verimliligini
artirmaya ve enerji geri kazanimi ve dagitim stratejilerini uygulamaya yonelik teknolojileri de
icerir. Bunlar, enerji tiikketiminin azalmasina ve dolayisiyla ¢evresel etkinin azalmasina yonelik
yeni senaryolara olanak tanir. Yazilim yaklagimi ise tersine, hareket planlama asamasini
optimize etmenin yani sira operasyonlar1 planlayarak enerji tilketimini azaltir. Makineler ve
robotlar genellikle tiretim ¢iktilarini en tist diizeye ¢ikarmak (yani zamani en aza indirmek) i¢in
caligtirilir; bu durum hem yiiksek hizlarda yiiksek enerji kayiplarina hem de yavaslamada
fazlaliklara neden olur. Bu nedenle, daha az enerji kullanmak amaciyla bir noktadan noktaya
hareket islemindeki hiz hareket profili ile degistirilebilir. Literatiirde, noktadan noktaya
harekete odaklanan, trapezoidal hiz profili gibi endiistriyel uygulamalarda en yaygin olanlardan
S egri gibi daha karmasik olanlara kadar, farkli yoriinge profilleri konusunda bir ¢ok ¢alisma
bulunmaktadir[2]. Robotlar, yiliksek hassasiyetleri, dogruluklar1 ve tekrarlanabilirlikleri
nedeniyle al ve yerlestir, montaj hatlar1 ve malzeme tasgima sistemleri gibi ¢esitli endiistrilerde
yaygin olarak kullanilmaktadir[3]. Bu gibi mekatronik sistemlerde birgok parcanin hareketi
noktadan noktaya harekettir. Noktadan noktaya harekette, aktiiator bir konumdan bagka bir
konuma hareketsiz durumdan baslayacak ve sonunda tam bir durusu tamamlayacak sekilde
hareket eder. Hareket 6teleme veya donme olabilir[4]. Konum (pozisyon) kontrolii genellikle
bir pozisyon kontroldrii ve bir profil olusturucu kullanilarak gergeklestirilir. Profil olusturucu,
konum referansindan ve dnceden tanimlanmis profillerden istenen konum yoriingesini tiretir[5].
Pozisyon kontroliinde 6nemli bir konu, hizli ve hassas pozisyon tepkisinin nasil elde
edilecegidir[6]. Noktadan noktaya yontemini kullanarak, robotlar gerekli hareket yoriingesini
korurken optimum enerji tiikketimi elde etmeye c¢aligmaktadir. Yoriingeler ayni zamanda
minimum enerji tliketimi faydasi saglar. Konum kontroliindeki sorun her zaman, minimum

titresim ve hem konum hem de hiz agimi ile hassas hareketin nasil elde edilecegidir. Donanim
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yontemleriyle konum kontrolii kolaylikla titresime ve giiriiltiiye neden oldugundan, konum
denetimi mekanizmasi donanim yontemlerinden yazilim yontemlerine dogru degismistir[7].
Trapez hareket profili ve S-egrisi hareket profili hareket kontroliinde en yaygin iki hareket
profili tlriidiir. Bu iki hareket profilleri her tiirlii hareket kontrolii i¢in kullanilir. S-egrisi

hareket profili daha yumusak hareket iiretse de basitligi nedeniyle trapez hareket profili tercih
edilmektedir.

2. TRAPEZ HAREKET PROFILI

Trapezoidal hiz profili sabit bir hizlanma, hiz ve yavaslama bdlgelerine sahiptir. Bolge
degistiginde biiylik bir sarsinti, konum dogrulugunu kisitlayan ve ek yamt siiresi gerektiren
titresimlere neden olur. trapez hiz profili basit yapis1 ve hizli tepki vermesi nedeniyle popiiler
profillerden biridir. Profilin dezavantajlarmin giderilmesine yonelik ¢aligmalar halen devam
etmektedir. Trapez hiz profili sabit bir hizlanma, hiz ve yavaslamaya sahiptir. Gorsel 1'de
gosterildigi gibi, sabit ivme bolgesinde, iz maksimum degere ( @mmax) ulasana kadar ivme

maksimum pozitif degerdir ( ammax ). Ivmenin ve hizin sirasiyla sifir ve maksimum deger

oldugu sabit hiz bolgesinden sonra, hiz maksimum yavaglamayla - ammax ile sifira diiser [6].

;41 ,,,,, x
g 0 -
N
an
0
8 x5
g
=
g
v,
0 tl t2 tf
Zaman (t)

Gorsel 1. Trapez hareket profili notasyonlari
Trapez (Yamuk, Trapezoidal) hiz profili en basit olanidir ve ger¢ek uygulamalarda yaygin
olarak kullanilmaktadir. Trapezoidal hiz profili asagidaki dort temel parametreyle benzersiz bir
sekilde belirlenebilir: sabit son zaman tf, hedef mesafe xf, maksimum ivmelenme amax ve
maksimum hiz vmaks. Onceki iki parametre olan tf ve xf genellikle noktadan noktaya harekette

onceden tanimlanir [8,9]. Trapezoidal hiz profili asagidaki dort parametre ile analitik olarak

hesaplanabilir [8].
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Uygulanan maksimum ivmelenme amax ve uygulanan maksimum hiz vmax, aktiiator
kapasiteleri tarafindan gii¢lii bir sekilde smirlanmalidir. Maksimum ivmelenme amax ve
maksimum hiz vmax, enerji tasarrufu i¢in iki ayar parametresi olarak benimsenmistir [8].
Gorsel 2'de gosterildigi gibi hiz profili, yukar1 rampa kismi, sabit kisim ve asagir rampa
kismindan olusan yamuk sekle sahiptir. Hiz t1 aninda maksimum degere ulastiginda ivme sabit
degerinden sifira atlar. Sigramalar ayn1 zamanda hizin yonelimini degistirdigi diger t0, t2 ve t3
anlarinda da meydana gelir. Ivmedeki bu siireksizlikler sarsmtinin sonsuz degerler
sergilemesine neden olur. Bu nedenle trapezoidal hiz profili, agmalara neden olma
egilimindedir ve makinenin istenen hassasiyetle son konuma ulasmasi i¢in zaman gerektiren
artik titresimleri harekete gecirir. Bu hassas sistem i¢in potansiyel bir sorun olabilir. Ancak hiz
profilinin koselerindeki ivme tutarsizliklarindan dolay1 sarsint1 veya sarsinti, hareket profilinin
dort noktasinda sonsuzdur. Sonug olarak, sistem titresimini uyarma egilimini azaltmak i¢in s-

egrisi hiz profili 6nerilmistir [7].

-
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Gorsel 2. Trapez hareket profilinde sarsinti
Trapezoidal hareket profilinin hesaplanmasi kolaydir, ancak keskin kdseler gibi 6nemli bir
dezavantaj1 vardir, ¢linkii ivmedeki ani degisiklikler genel harekette biiyiik sarsintilara neden
olabilir. Bu sorunu hafifletmek i¢in kenarlar, bir S-egrisi hiz profili olusturmak i¢in polinomlar

kullanilarak kavisler elde edilir.

3. S-EGRi HAREKET PROFILi
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S-egrisi profili pozitif, sifir ve negatif hizlanma agsamalar1 arasindaki gecisleri yumusatarak
kuvvet veya torktaki ve motorun akim gereksinimlerindeki ani degisiklikleri etkili bir sekilde
ortadan kaldirir. Bu ayn1 zamanda yiiksek frekansli salinim hareketlerini de en aza indirerek
hareket kontrolii uygulamalarinin dogrulugunu ve 6mriinii artirir. S-egrisi profili yedi faz igerir;
bunlardan dordii ikinci dereceden denklemlerle elde edilen kavisli boliimler ve {i¢ii pozitif, sifir
ve negatif egime sahip kesintisiz ¢izgilerdir. Saf S-egrisi hiz profili, dogrusal boliimlerin
cikarilmasiyla elde edilir. Gorsel 3'te s-egrisi hareket profilinin bir 6rnegi gosterilmektedir;
burada Gorsel 2 ile karsilastirildiginda hizlanma ve sarsint1 tasarimindan dolay1 hiz profilinin
diizgiin oldugu fark edilmektedir[ 10]. S-egrisi profili pozitif, sifir ve negatif hizlanma agamalar1
arasindaki gecisleri yumusatarak kuvvet veya torktaki ve motorun akim gereksinimlerindeki
ani degisiklikleri etkili bir sekilde ortadan kaldirir. Bu ayn1 zamanda yiiksek frekansli salinim
hareketlerini de en aza indirerek hareket kontrolii uygulamalarinin dogrulugunu ve dmriinii
artirir. S-egrisi profili yedi faz igerir; bunlardan dordii ikinci dereceden denklemlerle elde edilen
kavisli boliimler ve ti¢li pozitif, sifir ve negatif egime sahip kesintisiz ¢izgilerdir. Saf S-egrisi

hiz profili, dogrusal boliimlerin ¢ikarilmasiyla elde edilir[11].

3

Hiz Konum
o\
Y

Ivime

N

II m II I
u ‘_‘] Zaman

Gorsel 3. S-egri hareket profili

I

Sarsint1

S egri hareket profili hizlanma ve yavaglama stirekli degismektedir. Trapez hareket profilinde
hizlanma ve yavaglama ¢ok hizli degisimlere sahiptir. Bu durumda sarsint1 iistel halde artar.
Burada sarsinti (jerk) gec¢is asamalar1 sirasinda hizlanmadaki degisimle iligkili hareket
karakteristigini tanimlar. S-egrisi profilindeki sarsinti sabit kalarak ivme degisimini siire
boyunca dagitir. ivme degisimi daha hizli hale geldikge iiretilen titresimlerde daha giiclii hale
gelir. Bu titresimler, kontrollii mekanik sistemin rezonans frekanslariyla eslesirse, sistem

mekanigi titresim enerjisini emer ve bu da potansiyel olarak daha uzun bir yerlesme siiresine
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veya daha diisiik dogrulukla sonuglanir[10,11]. Robotlarda kotii tasarlanmis yoriingeler, hiz
veya ivmede ani degisikliklere yol agarak par¢a deformasyonuna ve artan mekanik gerilime
neden olabilir. Bu tiir deformasyonlar sistem bilesenlerinde hasara neden olabilir ve bu hem
maliyetli hem de ¢evresel agidan 6nemli bir etkiye sahiptir. Bu nedenle, bu sorunlar1 azaltmak
ve sistem biitiinliigiinii korumak i¢in dogru yoriinge tasariminin saglanmasi ¢ok 6énemlidir[10].
Sarsintt smirin1  getirerek bunu engellemeye yonelik girisimler, S-egrisi profilinin
gelistirilmesine yol agmistir. S-egrisi hareket profili, ivmedeki her ani artigin ve azalisin yerini
sirasiyla bir artis ve yavaslama ile degistiren trapez profilin modifikasyonudur. Bu rampa
¢ikislarinin ve rampa iniglerinin egimleri sabit sarsint1 degerlerine karsilik gelir. Genel bir S-

egrisi profili, Gorsel 4'de gosterildigi gibi 7 boliimden olusur[4].

T, Ty Ty T T,
< /,4 A></>< Y >e />4 A»! Ly
10* Jerk
i |
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bl
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200 i . i i o A - W AR J
0 002 004 006 008 01 012 014 016 018 02
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10
t
v 5
v : |
b —
0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 02
Position
17 v
|
05}
|-
0 002 004 006 008 01 012 0144 016 018 02

Gorsel 4. S-egri hareket profili boliimleri

Hizlanmanin yukari/asagi rampa siiresine "sabit sarsint1 siiresi" TJ denir ve agik¢ast TJ>0'dir
clinkii degilse profil trapez profil haline gelir. Hizlanmanin degismeden kaldig: siireye “sabit
hizlanma siiresi” TA ad1 verilir. Hizin degismeden kaldig1 zaman araligina “sabit hiz zaman1”
TV adi1 verilir. Transfer siiresi bu zaman araliklariyla iligkilidir:

T=4TJ+2TA+TV

Gorsel 3' ve 5’de de gosterildigi gibi S-egrisi profilinin belirli bir siireye yayilmis sonlu sarsinti
gostermektedir. S-egrisi profili i¢in daha diisiik titresime katkida bulunan 6ncelikle bu kalitedir.
Boliim I maksimum sarsintinin siiresini, boliim II maksimum hizlanmanin siiresini ve bolim

[T maksimum hizin siiresini belirtir. Verilen sinirlar ve istenen son konum degistirilerek gesitli
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profiller olusturulabilir. S-egrisi profilleri i¢in ana sinirlar maksimum sarsint1, maksimum ivme
ve maksimum hizdir. Karsilik gelen zaman arali§inin hesaplanmasina yonelik bu sinirlar, pratik
sistemin ozellikleriyle verilmektedir. Istenilen son pozisyona gore boliim II ve boliim III'iin

zaman araligini degistirilerek bir profil elde edilebilir.

Phase | Phase | Phase| Phase Phase | Phase |Phase
| I 11l v \'4 Vi Vi
N / \ N
Phase | Phase | Phase Phase Phase | Phase |Phase
| 1 [} v \" Vi Vil
2 8
w2 =
Zaman Zaman

Gorsel 5. S-egri ve trapez hareket profilleri karsilastirmasi[11]

Noktadan noktaya hareket baglaminda, tam bir S egrisi hareket profili 7 farkli hareket
asamasindan olusur (Gorsel 5). Asama I, maksimum ivmeye ulasana kadar yiikii dogrusal
olarak artan bir ivmeyle hareketsiz durumdan hareket ettirmeye baglar. Asama II'de profil,
maksimum hiza yaklastik¢ca azalmaya baglamasi gerekene kadar maksimum hizlanma oraninda
hizlanir. Bu, Faz III'te ivme sifira ulasana kadar dogrusal olarak azaldiginda meydana gelir.
Asama IV'te, yavaglama baslayana kadar kontrol hiz1 sabittir; bu noktada profiller Asama I, 11
ve III'e simetrik bir sekilde yavaslar.

Gorsel 5°de gortldiigii gibi trapez profil ise 3 fazdan olusur. Bu, bir S-egrisi profilinin bir alt
kiimesidir ve yalnizca S-egrisi profilinin sabit hizlanma, sabit hiz ve sabit yavaslama)karsilik
gelen fazlara sahiptir. Bu azaltilmis faz sayisi, bu iki profil arasindaki farkin altin1 ¢izmektedir:
S-egrisi profili, hizlanma donemleri ile hizlanmama donemleri arasinda gecis yapan ekstra
hareket agamalarina sahiptir. Trapez profil bu fazlar arasinda anlik gecislere sahiptir. Bu, bu iki
profil tipi i¢in karsilik gelen hiz profillerinin ivme grafiklerinde goriilebilir (Gorsel 5). Ivmedeki
degisimi veya gecis periyodunu tanimlayan hareket karakteristigi sarsinti olarak bilinir.
Sarsinti, ivmenin zamanla degisim orani olarak tanimlanir. Trapez profilde, faz gegislerinde

sarsint1 (ivme degisimi) sonsuzdur, S-egrisi profilinde ise "sarsint1" sabit bir degerdir; ivmedeki
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degisimi belirli bir siireye yayar. S-egrisi profilinin trapez profilden daha diizgiin oldugu
yukaridaki grafiklerden agik¢a goriilmektedir. Ancak S-egrisi profili neden daha az yiik
salinimia neden oluyor? Bunun cevabi, belirli bir yiik i¢in sarsint1 ne kadar yiiksek olursa,
istenmeyen titresim enerjisi miktarinin da o kadar biiylik olacagi ve titresim enerjisinin frekans
spektrumunun o kadar genis olacagi gergegiyle ilgilidir. Bu, ivmedeki degisim ne kadar hizli
olursa, titresimlerin o kadar giiclii olacag: ve titresim modlarinin sayisinin da o kadar fazla
olacag1 anlamina gelir. Titresim enerjisi sistem mekaniginde emildigi i¢in, titresim frekansinin
mekanik ve kontrol sistemindeki rezonanslarla eslesmesi halinde, yerlesme siiresinin artmasina
veya dogrulugun azalmasina neden olabilir.

S-egrisi hareket profili daha yumusak hareket tiretse de basitligi nedeniyle trapez hareket profili
tercih edilmektedir S-egrisi ve sarsinti smirli profil gibi ¢esitli diizglin hiz profillerini
uygulayarak robotlardaki titresimleri azaltmaya caligsmistir. Yiiksek dereceli polinom hareket
profilleri robotun diizglin hareket etmesini saglar. Bir polinom denkleminin emirleri olarak
robotun konumu ve hizi diizgiin sekillere sahiptir. Artik titresimler daha sonra diizgiin hareketle
azaltilabilir, ancak zamanin bir fonksiyonu olarak katsayilarin sayisindaki artisa bagli olarak
polinom denkleminin sirasi arttig1 i¢in ek hesaplama gereklidir. Harekete trapezoidal bir hareket
profili uygulandiginda ayni1 mesafeyi hareket ettirmek igin biiylik bir ivme ve torka da ihtiyag
vardir. Ayn yer degistirmeyi elde etmek i¢in ayni biiyiikliikte maksimum hiz uygulandiginda,
trapezoidal hareket profili ve konumdaki {iglincli dereceden hareket profili Gorsel 6'da
karsilagtirtlmistir. Trapezoidal hareket uygulandiginda ayni yer degistirme icin hareket siiresi
daha kisadir. Gorsel 6'da polinom fonksiyonunun sirasina gore hiz profillerindeki degisim
gosterilebilmektedir. Hareket siiresi ayn1 oldugunda maksimum hiz ve ivme fonksiyonun
sirasina gore artar. Dolayisiyla trapezoidal hareket profilinin polinom hareket profillerine goére
hiz ve ivme biiytikliigii lizerinde etkili oldugu sonucuna varilabilir[12].

Son yillarda ¢ok sayida yoriinge olusturma ydntemi arastirilmistir. Endiistriyel alanda
ekonomik verimliligi artirmak i¢in verimliligin artirilmasina ihtiya¢ duyuldugundan, zaman
optimalligi dikkate alinmas1 gereken onemli bir faktordiir. Bu arada, gercek zamanl olarak
uygulanabilme yetenegi, hareketi miimkiin oldugu kadar az aksama siiresiyle yiiriitmedeki
gecikmeyi en aza indirecek bir yontem icin diisiik hesaplama ¢abasi gerektirir[13]. Yiiksek
dereceli yoriingeler i¢in, hesaplamadaki karmasiklik nedeniyle kontroloriin yiikiiniin oldukca
yiiksek olabilecegi de belirtilmektedir. Ancak hesaplama yiikii nedeniyle bu yontemin gercek
zamanli olarak uygulanmasi zordur[14]. trapez profil (2. dereceden polinom), S-egri (3.

dereceden polinom) ve S-egri (4. dereceden polinom) Gorsel 6 da goriilmektedir [15]. Yiiksek

PROCEEDING BOOK Academy Global Publishing House 252

\LDNFEEW-
o 6"0,

.Y
onnst®



| LONFEREY
5 <,

.

D

Mory,

AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
March 22 - 24, 2024 Mus
ISBN NO. 978-625-6830-95-0

%y
onnst®

www.akademikengre.arg

dereceli yoriingelerde hesaplama yiikii daha fazla oldugundan ger¢ek zamanli uygulamalarda
yliksek hizli sayisal islemci gerektirirler.

Sarsmtinin
H R B 4 ts plrlnCI rqsreYl%H lle he
Tpeax i Ch i G
Sarsinti :
Sarsinti . hotot3 4 ts
b; 4 % i P ts 17! i i
| | Sarsmnt |
E Apuk H Tk
[vme
E Vpnki : 'Apeak E
: Hiz

Gorsel 6. Trapez, s-egri ve 4. dereceden s-egri hareket profilleri

4.SONUC

e Robotikte ve takim tezgahlarinda noktadan noktaya harekette yiiksek hiz, sarsintisiz

calisma, hatasiz konumlandirma ve minimum enerji tiiketimi beklenmektedir.

e Konum hareketi i¢in hareket profilleri kullanilarak maksimum hiz, maksimum ivme ve
maksimum sarsint1 limitleri ile hareket gerceklestirilebilmektedir.

e Trapez hareket profili basit yapisi nedeniyle yaygin olarak kullanilmaktadir. Ancak
trapez hareket profilinde ani biiyiik ivme degisimleri biiyiik sarsint1 tiretmektedir.

o

S-egri hareket profilinde ivmenin hizlanma ve yavaglama bdlgelerinde siirekli

degismesi ile sarsint1 sinirlandirilmaktadir.
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TEK FAZLI GUC KAYNAGINDA AKTIiF GUC FAKTORU DUZELTME
DEVRELERI

Dr.Ogr.Uyesi AHMET ILICA
Kiitahya Dumlupmar Universitesi, ahmet.ilica@dpu.edu.tr - 0000-0003-3344-6618

OZET

Bu calisma da, tek fazli gii¢ kaynagi beslemesi DC-DC doniisiim asamasinda uygulanan yiiksek
frekansl gii¢ faktorii diizeltme (PFC) tekniklerine genel bir bakis sunulmaktadir. Anahtarlamali
mod topolojisine dayali diisiik ve orta giigteki DC-DC doniistiiriicii topolojileri verilmistir.
Toplam harmonik distorsiyonu (THD), giic faktorii (PF), pasif ve aktif PFC temel devre
topolojilerinin bazilar1 agiklanmistir. Ayrica siirekli, siireksiz ve kritik iletim modu gibi aktif
PFC’lerin kontrol stratejileri ele alinmistir. Evsel ve endiistriyel uygulamalarda genis bir
kullanim alani bulan anahtarlamali gii¢ kaynaklar1 dogrusal gii¢ kaynaklarina gore iistiin ve
verimli olmalarina ragmen dogrusal olmayan davraniglari nedeniyle sebekeden bozuk akim
cekerler ve diisiik PF’ye sebep olurlar. PF, gii¢c kullaniminin ne kadar etkili oldugunun ve akim
ile gerilim arasindaki faz kaymasinin bir 6l¢iisiidiir. Eger giic sistemi saf siniis dalga biciminde
bir voltaj sagliyorsa ve yiik dogrusal ise PF, anlik akim ile anlik voltaj arasindaki faz kayma
acisinin kosiniisiine esittir. PE devrelerinde anahtarlama sistemleri dogrusal olmayan davranis
sergilediginden sadece faz agis1 gdsterimi PF hesaplanmasi i¢in yeterli degildir. Bozuk akim ve
gerilim dalga sekillerinden PF hesaplanmasi, siniizoidal akim ve gerilim dalga bigimlerine gore
daha karmagsiktir. Bir PFC ({initesinden istenen, PF degerini miimkiin oldugunca 1’e
yaklastirmasidir. Gelistirilen standartlar ve PFC alaninda yapilan ¢aligmalar sonucu pasif ve
aktif devre topolojileri gelistirilmistir. Pasif topoloji, bakim1 kolay ve yiiksek gii¢c isleme
kapasitesi gibi 0zellikleri ile daha ¢ok yiiksek gli¢lii uygulamalarda kullanilirken, aktif topoloji
yiiksek performans: ve diizeltme yetene§i sayesinde diisiik ve orta gilic uygulamalarinda
yaygindir. Aktif sistemlerde giris akimini basarili bir sekilde sekillendirmek i¢in Buck, Boost,
Buck-Boost, Cuk, Sepic, Zeta, Flyback, Forward, Forward-Flyback, Single-Stage Quasi Z-
Source gibi yiiksek frekansli anahtarlama yapan temel PE doniistiiriicii topolojileri veya
bunlarin gelistirilmis versiyonlar1 kullanilmaktadir. PFC devreleri basitlik, kontrol kolayligi,
yiksek anahtarlama frekansi gibi istenen Ozelliklere karsin sirasiyla dogruluk, gii¢ isleme
kapasitesi ve verimlilik gibi kisitlar ¢ercevesinde optimize edilmektedir.

Anahtar Kelimeler: Gii¢ faktorii diizeltme, DC-DC doniistiiriicii, Tek fazl gii¢ kaynag:
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ACTIVE POWER FACTOR CORRECTION CIRCUITS IN SINGLE PHASE POWER
SUPPLY

In this study, an overview of high-frequency power factor correction (PFC) techniques applied
in the DC-DC conversion stage of single-phase power supply supply is presented. Low and
medium power DC-DC converter topologies based on switched mode topology are given. Some
of the basic circuit topologies of total harmonic distortion (THD), power factor (PF), passive
and active PFC are explained. Additionally, control strategies of active PFCs such as
continuous, discontinuous and critical conduction mode are discussed. Although switching
power supplies, which are widely used in domestic and industrial applications, are superior and
efficient compared to linear power supplies, they draw distorted current from the network and
cause low PF due to their non-linear behavior. PF is a measure of how effective power handling
is and the phase shift between current and voltage. If the power system supplies a voltage in
pure sine waveform and the load is linear, PF is equal to the cosine of the phase shift angle
between the instantaneous current and the instantaneous voltage. Since switching systems in
PE circuits exhibit nonlinear behavior, phase angle representation alone is not sufficient for PF
calculation. Calculating PF from distorted current and voltage waveforms is more complex than
sinusoidal current and voltage waveforms. What is required from a PFC unit is to bring the PF
value as close to 1 as possible. Passive and active circuit topologies have been developed as a
result of developed standards and studies in the field of PFC. While passive topology is mostly
used in high power applications with its features such as easy maintenance and high power
processing capacity, active topology is common in low and medium power applications thanks
to its high performance and correction ability. In order to successfully shape the input current
in active systems, basic PE converter topologies that perform high-frequency switching such as
Buck, Boost, Buck-Boost, Cuk, Sepic, Zeta, Flyback, Forward, Forward-Flyback, Single-Stage
Quasi Z-Source or their improved versions are used. PFC circuits are optimized within the
framework of constraints such as accuracy, power processing capacity and efficiency,
respectively, despite the desired features such as simplicity, ease of control and high switching
frequency.

Keywords: Power factor correction, DC-DC converter, Single phase power supply
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1. GIRIS

AC enerji sagladigi avantajlar nedeniyle iiretim, iletim ve dagitim sistemlerinde en uygun enerji
bi¢imidir. Ancak endiistri ve konut uygulamalarinda tiiketicilere ihtiya¢ duyulan doniistiiriilmiis
DC ya da AC enerjinin saglanmasi i¢in gii¢ donilisiim gereklidir. Bu nedenle gii¢ elektronigi
donistiiriiciileri gii¢ kaynaklar1 ve besleme devreleri olarak 6nemli pargalardir. Tim giic
seviyelerinde gii¢ donilisiimil saglamayabilmeleri nedeniyle, endiistriyel ve evsel uygulamalarda
adaptéor ve besleme devresi olarak gilic elektronigi doniistliriiciileri yaygin olarak
kullanilmaktadir. Ancak bu doniistiiriiciiler, dogrusal olmayan bir davranisa sahip
olduklarindan akim ve gerilim dalga seklinin bozulmasina ve gii¢ faktoriiniin bozulmasina
neden olmaktadir[ 1, 2].

AC elektrik sebekesine yiik olarak PF=1 olan omik bir yiik (direng) baglanirsa bu yiikiin
sebekeden ¢ektigi voltaj ve akim aralarinda faz fark: yoktur (Gorsel 1). Bu durumda yiik sadece
aktif giic cekmektedir. Ya da diyot dogrultuculu elektronik devrede PF=1 yapilirsa akim faz
gecikmesi olmadan voltaji takip eder. Gli¢ faktorii 1 oldugunda, sebeke tarafindan iiretilen

giiclin tamami sebekeye bagli yiik tarafindan kullanilir [3].

Power Factor: 1.00
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Gorsel 1. PF=1 icin giris voltaji ve akimi
Yiik eger endiiktif karekterli olursa (indiiktasli, elektrik motoru gibi) bu yiikiin sebekeden
cektigi voltaj ve akim aralarinda faz farki vardir. Bu durumda yiik aktif ve reaktif giic
cekmektedir. Gii¢ katsayis1 PF<I olur. Voltaj ve akim siniisoidal sekildedir (Gorsel 2). Gilig
katsayis1 azaldiginda aktif gii¢ sabitken goriiniir gii¢ artar, sebekeden daha fazla akim ¢ekilir.
0,4 gii¢ faktorii icin iiretilen gii¢ yiik tarafindan etkin bir sekilde kullanilmamakta ve iiretilen

giiciin onemli bir kismu1 yiik tarafindan tiiketilmek yerine sistemde dolagmaktadir. Yiikiin zayif
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giic kullanim1 nedeniyle gerekli goriinen giic miktarinin boyutu artar[3]. Burada kopiiklii yayik
ayran1 Ornek verilebilir. Bardak, iiretilen gii¢, i¢indeki ayran talep edilen gii¢, kopiik ise
kullanilmayan giictiir. Yiiksek gii¢ faktorii az koplik anlamina gelirken, zayif gii¢ faktori ise

cok kopiik az ayran demektir.

Power Factor: 0.40
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Gorsel 2. PF=0,4 icin giris voltaji ve akimi
Teknolojisinin hizli gelismeyle birlikte giic yari iletkenleri bir ¢ok sektérde uygulama alani
bulmustur. Anahtarlamali gii¢ kaynaklar1 (SMPS) gibi gii¢ elektronigi doniistiirciilerinin
geleneksel dogrusal gii¢c kaynaklarina gére daha iistiin olmas1 gii¢ sistemlerinde bu sistemlerin
giderek daha fazla ge¢mesine neden olur. SMPS'ler olduk¢a verimli olmalarina ragmen
dogrusal olmayan davranislar1 nedeniyle hattan bozuk akim g¢ekerler (Gorsel 3), bu da yiiksek
toplam harmonik bozulma (THD) ve diisiik PF ile sonuglanir. Daha kiiglik bir ¢ikis voltaji
dalgalanmasi elde etmek i¢in pratik SMPS'ler, tek fazli dogrultucunun ¢ikis tarafinda biiyiik bir
elektrolitik kapasitor kullanilir. Dogrultucu diyotlar yalnizca hat voltaji kondansator
voltajindan yiiksek oldugunda iletim yaptigindan, gii¢ kaynag yiikksek rms darbeli hat akimi
ceker. Sonug olarak, bu tiir gii¢ sistemlerinde yiiksek THD ve zayif PF (genellikle 0,67'den az)
mevcuttur. Harmonik azaltma ve PFC {izerine arastirmalar 1990'larin  basinda

yogunlasmistir[1,4,5,3].
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Power Factor: 0.69
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Gorsel 3. AC/DC gii¢ kaynag giris voltaji ve akimi

Her cihaz ayr1 ayr1 harmonik akim agisindan c¢ok ciddi bir sorun teskil etmese de, bu tiir
sistemlerin yogun kullanimi sebeke durumunu koétiilestirebilir. Son yillarda gii¢ kalitesinin
diismesi 6nemli bir konu haline gelmistir. IEC1000-3-2 gibi zorunlu ve daha siki teknik
standartlarin getirilmesiyle birlikte giderek daha fazla aragtirmaci, harmonik azaltma ve PFC
alanina odaklanmistir ve bunun sonucunda ¢ok sayida devre topolojisi ve kontrol stratejisi
ortaya ¢cikmistir. Genel olarak harmonik azaltma ve PFC ¢oziimleri pasif yaklagim ve aktif
yaklagim olarak smiflandirilmaktadir. Pasif yaklasim, yiiksek giivenilirlik, yiiksek gii¢
kapasitesi, tasarimi ve bakimi kolay olma avantajlarint sunabilir ancak pasif kompanzasyon
sisteminin ¢alismas1 giiglii bir sekilde gii¢ sistemine baglidir ve yiiksek PF elde edemez. Pasif
yaklasim birgok yiiksek gii¢lii uygulamada hala en iyi secim olabilirken, aktif yaklasgim, 1’e
yakin PF performanslar1 sayesinde diisiik-orta giic uygulamalarinda kullanim alani genistir.
Glic yart iletken anahtarlarinin giic isleme kapasitesi yiiksek watt degerlerine kadar
genisletilmesiyle, aktif gii¢ elektronigi sistemleri pasif gii¢ isleme cihazlarinin ¢ogunun yerini
almaya baglamistir[1, 6].

Sebeke gii¢ kaynagindaki gii¢ kalitesini iyilestirmeye yonelik harmonik azaltma ve PFC
teknikleri, diisiik giic seviyesi, orta giic seviyesi ve yiiksek giic seviyesi icin farkl
uygulamalarda c¢ok O©nemli arastirma calismalaridir. Gii¢ kaynagi endiistrileri gii¢
kaynaklarinda giderek daha fazla PFC teknigini kullanmaya baglamistir[1]. Bu ¢alisma da,
giincel acik literatiirdeki cesitli aktif harmonik azaltma ve PFC tekniklerine genel bir bakis

sunulmakta, yaygin olarak kullanilan gesitli doniistiiriicii topoloji tiirleri incelenmektedir.

2. GUC FAKTORU DUZELTME

PF sistemdeki ger¢ek giic kullaniminin ne kadar etkili oldugunun bir dlgiistinii verir. Ayni

zamanda hat voltajindaki bozulmanin ve hat akiminin ve bunlar arasindaki faz kaymasinin bir
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oOlgiistinti de temsil eder. Bir PFC devresi, giris akimini anlik hat voltajiyla ayn1 fazda olacak
sekilde sekillendirir ve tiiketilen toplam goriinen giicli en aza indirir. Elektronik cihaz tarafindan
tilkketilen toplam goriinen giici en aza indirmek amaciyla pasif veya aktif PFC devreleri
kullanilir. Goriinen giig, anlik gerilim ile anlik akim rms degerlerinin ¢arpimi olarak tanimlanir.
Yiikiin dogrusal olmasi durumunda siniizoidal gerilim altinda tamamen siniizoidal akim ¢ektigi
iyi bilinmektedir. Bu durumda PF yalnizca voltaj ve akim arasindaki faz kaymasiyla belirlenir.
Burada gii¢ katsayis1 yiikiin ¢ektigi akimin ve yiike uygulanan voltaj arasindaki aginin
cosiniistidiir. Aradaki a¢1 anlik ¢ekilen akim ile anlik uygulanan voltaj arasindaki faz
kaymasidir. Bu nedenle, eger gii¢ sistemi saf siniis dalga bi¢giminde bir voltaj sagliyorsa ve yiik
dogrusalsa, PF, anlik akim ile anlik voltaj arasindaki faz kayma ag¢isinin kosiniisiine esittir.
Ancak gii¢ elektronigi sisteminde aktif anahtarlamali gii¢ cihazlarimin dogrusal olmayan
davranis1 PF'nin hesaplanmasi icin faz agis1 gésterimi tek basina yeterli degildir. Akim ve/veya
gerilimin bozuk dalga bigimleri i¢in PF'nin hesaplanmasinin, siniizoidal akim ve gerilim dalga
bigimleriyle karsilastirildiginda daha karmagiktir. Hem hat voltaji hem de hat akim1 bozuksa bu
durumda anlik ¢ekilen akim ve anlik gii¢c kaynagi voltaji i¢in Fourier agilim gosterimleri verilir.
Pratik olarak, gii¢ kaynagi tarafindan goriilmesi beklenen anlik akim ve gerilimin iki ortalama
degeri, bir periyot boyunca gerilim ve akimin pozitif ve negatif kisimlarinin simetrisi nedeniyle
sifira esittir. Harmonik akim ve voltaj degerlerinin tamaminin hesaba katilmasi gerekir.
PFC'deki iyilesme ayn1 zamanda harmoniklerin, 6zellikle de diisiik dereceli harmoniklerin
azalmasi anlamma gelir. SMPS’ler kapasitif dogrultucular kullanir ve Gorsel 3’de goriilen
darbeli hat akimina neden olur. Bu tiir bir devre i¢in tipik giris akimi1 harmonik distorsiyonu
THD genellikle %55-%65 araligindadir ve PF yaklasik 0,65'tir[7,8]. Bu giris akimi karakteri,
dagitim sebekesinde ¢esitli problemler yaratir ve gii¢ kaynaginin yakinindaki diger elektrikli
alicilan etkiler. Ozellikle yiiksek giigte bu dezavantajlarin {istesinden gelmek igin bazi ¢dziimler
onerilmistir. Cikisinda DC-DC déniistiiriicti bulunan tek fazli dogrultucunun (Gorsel 3) hat
akimina iliskin mevcut seklin iyilestirilmesi i¢in Gorsel 4’de goriilen PFC devresi diyot kopriisii

ile DC-DC doniistiiriicti arasina eklenir[1].

PROCEEDING BOOK Academy Global Publishing House 261

\LDNFMW-
o 6"0,

.Y
onnst®



AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
March 22 - 24, 2024 Mus — Y
ISBN NO. 978-625-6830-95-0 '

DC/DC

\+
/1

PFC

<

Gorsel 4. Tek faz AC-DC giic kaynaginda PFC iinitesi

2.1. Pasif Gii¢ Faktorii Diizeltme Devreleri

Pasif PFC, gii¢ sistemlerinde yiiksek giivenilirlikleri ve yiiksek gii¢ isleme kapasiteleri
nedeniyle pasif gii¢ faktorii diizelticileri normalde yiiksek gii¢lii hat uygulamalarinda kullanilir.
Giig kaynaklarinda girise bir indiiktans eklemek ile pasif PFC gergeklestirilebilir. Anahtarlama
kayiplarinin olmadig1 bu yaklagim minimum diizeyde karmasikliga ve diisilk maliyete sahip
olsa da etkinligi sinirli verimi diistiktiir. Ancak diisiik voltajl1 bir sistem i¢in 85-265 V arasinda
bir AC girisi gibi genisletilmis ¢aligma araliklarinda iyi gii¢ faktorii diizeltme performansi
siirdiirmek zordur. Ornek bir pasif PF devresi Gorsel 4’de verilmektedir. Giristeki indiiktans
sayesinde siirekli iletim modunda (CCM) ve kesintili iletim modunda (DCM) ¢alisabilir. Pasif
devrelerde daha iyi PFC elde etmek i¢in boyutlar artar. Pasif unsurlarla iligkili zaman gecikmesi

nedeniyle dinamik tepki zayiftir. Tasarimin optimizasyonu zordur, dinamik tepkisi zayiftir [1].

Gorsel 4. Endiiktif girisli pasif PF diizeltici.
Yiiksek giivenilirlikleri ve yiiksek giic isleme kapasiteleri nedeniyle pasif gili¢ faktorii

diizelticileri normalde yiiksek giiclii elektrik sistemleri hat uygulamalarinda kullanilir.

2.2. Aktif Gii¢c Faktorii Diizeltme Devreleri
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Aktif PFC devreleri, yiiksek giic yogunlugu ve enerji verimliligi agisindan 6nemli bir rol
oynamaktadir. Aktif PFCe yaklasimi, diyot kopriisii ile izole edilmis DC-DC donistiiriicii
arasinda tam gii¢ doniistiiricii asamasinin kullanilmasini gerektirir. Aktif bir PFC, genis bir
caligma araliginda cok az bozulmayla iistiin gii¢ faktorii performansi sunar. Son yillarda
anahtarlamali mod topolojileri kullanilarak belirli standartlara (IEEE Std 519 ve IEC1000-3-2
gibi) uyacak sekilde bircok devre ve kontrol yontemi giincel olarak gelistirilmistir. Bunun
sonucunda girig akimi1 dalga bi¢cimini basarili bir sekilde sekillendirmek i¢in yiiksek frekansh
anahtarlama teknikleri kullanilmistir. Temel olarak, tek fazli giic kaynaklarinda PFC
fonksiyonunu gerceklestirmek igin kullanilan aktif PF diizelticileri, iyi bilinen temel DC-DC
doniistiiriicii topolojilerine veya bunlarin gelistirilmis versiyonlarina dayanmaktadir. Bir PFC
doniistiirticiiniin birincil faydasi yiliksek gii¢ faktorii ve diisik THD'dir. Aktif PFC'nin dahil
edilmesi nedeniyle genel AC-DC gii¢ kaynaginin sagladig: ikincil faydalar da vardir. PFC
asamasinin yiiksek c¢ikis voltaji nedeniyle, PFC c¢ikis kapasitansinda orta miktarda enerji
depolanabilir. Bu enerji, {iriin tarafindan, AC hattinin anlik olarak beklenenden daha diisiik bir
voltaja diistligli voltaj diistikliigii kosullarin1 atlatmak i¢in kullanilabilir. Bu 6zellik 6zellikle
elektronik devrenin tamamen kapanmadan 6nce son durumunu bellege depolamak i¢in zamana
ihtiyac1 varsa kullanighdir. PFC'nin ¢ikis voltaji diizenlendiginden bu, artik dar bir DC girisi
icin optimize edilebilen diisiiriicii izole DC-DC doniistiiriiciiniin tasarimini biiyiik 6l¢iide
basitlestirir[3]. Baz1 aktif PFC devreleri Gorsel 5’de verilmistir.
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Gorsel 5. Baz1 PFC devreleri (a)Buck, (b)Boost, (c) Buck-Boost, (d)Flyback, (e)Forward diizeltici
Diger yiiksek frekansli PFC devreleriyle karsilastirildiginda buck diizeltici, hattin 6ntindeki giic
anahtarmin varlig1 nedeniyle ani akim sinirlama, asir1 yiikk veya kisa devre korumasi ve
dontstiiriici i¢in asir1 gerilim korumasi saglar. Diger bir avantaj ise ¢ikis voltajinin hat
voltajinin tepe noktasindan daha diisiik olmasidir ki bu genellikle normalde istenilen durumdur.
Buck diizeltici kullanmanin sakincalart su sekilde 6zetlenebilir: Cikis voltaji hat voltajindan
yiksek oldugunda, hat voltajinin sifira yakin noktasinda 6nemli hat akimi1 bozulmasina neden
olur, giris akiminin siireksiz olmasi, yiiksek EMl'ye yol acar, giic anahtarindaki akim ve
gerilimi yiiksektir[1].

Boost diizelticinin avantajlar1 arasinda daha az EMI, daha diisiik anahtar akimi ve topraklanmig
striicii yer alir. Boost diizelticinin eksiklikleri su sekilde Ozetlenmistir: ¢ikis voltaji hat
voltajinin tepe noktasindan yiiksek olmalidir, ani akim sinirlama, asir1 yiik ve asir1 gerilim
korumalar1 mevcut degildir[1]. Yillar boyunca her birinin kendine 6zgii avantaj ve
dezavantajlar1 olan ¢ok sayida doniistiiriicii topolojisi kullanilmis olsa da, giiniimiizde aktif gii¢
faktorii diizeltmesi i¢in kullanilan en yaygin topoloji secenegi Boost doniistiiriiciidiir. Boost
doniistiirliciiniin  bugiin  kullanimda baskin PFC topolojisi haline gelmesinin baslica
nedenlerinden biri, giiclendirme indiiktoriiniin doniistiiriiciiniin giris tarafinda olmasidir. Bu
avantajlidir ¢iinkii giris akimimin yiiksek di/dt yasamadigi anlamina gelir, bu da topolojinin
disiik giris akimi distorsiyonunu elde etmek i¢in daha i1yi donatilmasini saglar[3]. Bu
topolojinin diisiik giris akimi distorsiyonunu elde etmek i¢in daha iyi donatilmasini saglar.
Buck-boost diizeltici, Buck diizelticinin ve boost diizelticinin bazi avantajlarini birlestirir. Bir
distirticti diizeltici gibi, devre korumalar ve diisiirlicii ¢ikis voltaji saglayabilir ve bir boost
diizeltici gibi, giris akim1 dalga bigimi ve ¢ikis voltaji siki bir sekilde kontrol edilebilir. Bununla
birlikte, Buck-Boost diizelticinin asagidaki dezavantajlar1 vardir; giris akimi giic anahtari
tarafindan kesilir, bu da yiiksek diferansiyel mod EMI'sine neden olur, gii¢ anahtarindaki akim
gerilimi yiiksektir, ¢ikis voltajinin polaritesi ters ¢evrilmistir[1]

Flyback diizeltici, giris akiminin, giris voltajiyla ayni fazda olan diizeltilmis bir siniis dalgasina
doniistiiriilmesine olanak tanir, bdylece yiiksek bir PF ve diisiik harmonik igerigi elde edilir.
Aslinda, izole edilmis bir 6n asamali PFC dondstiiriicti ve tek asamali bir PFC olarak yaygin
sekilde kullanilan, en ¢ok kullanilan aktif PFC doniistiiriiciilerden biridir. Giris ve c¢ikis
arasindaki izolasyon, diisiik maliyet ve basit yap1 gibi bir¢ok avantaj sunmaktadir. Bununla
birlikte, birincil anahtardaki biiylik voltaj stresi ve ¢ikis diyotu boyunca olusan biiyilik akim

stresi, uygulamasini diisiik gii¢ seviyesiyle sinirlamistir. Flyback doniistiiriiciiler, basit devre
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yapisi ve diisiik maliyet gibi avantajlara sahip olmasina ragmen, trafonun kagak endiiktansina
bagli olarak yari iletken elemanlar iizerinde olusan ilave akim ve gerilim stresleri gibi
dezavantajlar da barindirmaktadir[9, 10, 11, 12, 13,14]. Flyback PFC topolojisi ii¢ modda
caligabilir: CCM, DCM ve kritik iletim modu (CRM). Calisma modu, bir anahtar periyodunda
ana anahtar kapatildiginda, ayirma transformatoriiniin sekonder tarafindaki serbest diyotun
davranisina gore secilir. Flyback PFC doniistiiriiciinlin CCM islemi iki kontrol dongiisii
gerektirir. Birinci kontrol dongiisii, hat akimi1 dalga seklinin ve hat voltaji ile hat akim1 arasinda
sifir kayma fazinin, dolayisiyla bir PF'nin elde edilebilmesini saglamak amaciyla akim1 kontrol
etmek icin kullanilir. Ikinci kontrol déngiisii, ¢ikis voltajin1 diizenleyerek kontrol etmek icin
kullanilir. DCM ve CRM geri doniislii PFC dontstiiriiciiler i¢in yalnizca voltaj kontrol
dongiisiine ihtiya¢ duyulmasi, CCM geri doniislii PFC doniistiiriiciiden daha basit devrelerin
elde edilmesine olanak saglar, bu da DCM ve CRM geri doniislii PFC doniistiiriiciilerin daha
yaygin olarak kullanilmasin1 saglar[15, 16].

Forward doniistiirticiilerde ise ¢ikis geriliminin giris geriliminden ytiksek oldugu araliklarda
AC giristen enerji ¢ekilememesi nedeniyle PFC kalitesi bozulmaktadir. Forward doniistiirticii
topolojisinin kullanimi ¢esitli dezavantajlar1 icerir: (1) Tipik tek uclu forward doniistiiriici,
transformator enerjisini saglamak i¢in tiglincli bir ek yardimci sargi gerektirir. Manyetikligi
gidermeyi sifirlama buck PFC doniistiiriiciiniin temel topolojisinin ayni dezavantajlarina ve
siirlarina sahiptir. Cikis voltaji, giris dogrultulmus voltajindan daha biiyiiktiir, girig akimi
dalga formlarinda PF'yi diisiirebilen ve harmonik igeriginin artmasina katkida bulunabilen 6lii
bolgeler goriiniir. Bu ana dezavantajlar, forward PFC topolojisinin PFC uygulamalarinda
kullanilmasini zorlastirir. Bununla birlikte, bir¢ok caligsma, giris akim1 harmonik bozulmasinin
azaltilmas1 ve daha yiliksek PF gereksinimini karsilamak icin bu tiir bir doniistiiriiciiniin
gelistirilmis topolojilerini sunmustur. Forward doniistiiriiciiniin temel topolojisinin ana
dezavantajlariin tistesinden gelmek i¢in onerilen bdyle bir topoloji, temel forward topolojiyi
ve temel flyback topolojisini birlestiren forward-flyback PFC topolojisidir; burada yalnizca bir
ortak anahtar ve bir ortak transfer kullanilir. Bu topolojide giris voltaji forward ¢alismay1
saglayacak kadar biiylik olmadiginda flyback gii¢ aktarimina katkida bulunur. Bu topolojinin
ana avantajlar1 sunlardir: Konvansiyon forward PFC topolojisinde mevcut 6lii bolgeler ortadan
kaldirilmistir, Geri doniis doniistiiriiciinlin ¢alismasi sirasinda transformator sifirlanir, forward

icin ek sifirlama sargisina artik gerek yoktur[17, 18].

2.3. PFC Gii¢ Kaynag: Sistem Yapilandirmasi

PROCEEDING BOOK Academy Global Publishing House 265

| LONFEREY
o £ .

.Y
onnst®



.

0

KkDey,

AICHEAS 2nd INTERNATIONAL CONFERENCE ON HEALTH, ENGINEERING AND APPLIED SCIENCES
March 22 - 24, 2024 Mus

ISBN NO. 978-625-6830-95-0 o

PFC'li AC-DC gii¢ kaynaginin en yaygin konfigiirasyonlari iki asamali sema ve tek asamali
(veya tek asamali) semadir. Gorsel 6'da gosterildigi gibi iki agsamali semada, bir ara DC barasi
olusturmak i¢in hatta izole edilmemis bir PFC AC-DC doniistiiriicii baglanir. Bu DC bara voltaji
genellikle ikinci harmonik dalgalanmalarla doludur ve bunu elektrik izolasyonu ve siki voltaj
regiilasyonu saglamak i¢in kademeli bir DC-DC déniistiiriicii takip eder. iki asamali yapiya
sahip PFC devrelerinin avantaji, iki gii¢ asamasinin ayr1 ayri kontrol edilebilmesi ve boylece
her iki doniistiiriictiniin de optimize edilmesini miimkiin kilmasidir. Bu semanin dezavantajlari,
giris gliclinlin iki kez islenmesi nedeniyle daha diisiik verimlilik, karmagsik kontrol devrelerine
yol acan iki kontrol sistemi, daha yiiksek maliyet, iki asama arasinda kullanilan ara devreler
nedeniyle hantallik ve diisiik giivenilirliktir. ki asamali sema yaklasimi cesitli endiistriyel
uygulamalarda yaygin olarak benimsenmesine ragmen, girdi asamasi ve ¢ikt1 asamasi bagimsiz
olarak incelenebildiginden ortak arastirmalarda sinirli ilgi gérmiistiir. Tek asamali sema, gorsel
6 B'de gosterildigi gibi PFC devresini ve giic doniisiim devresini tek asamada birlestiren
basitlestirilmis bir yapiya sahiptir. Bu nedenle, bu topoloji potansiyel olarak daha verimlidir ve
diisiik-orta gii¢ seviyeli 6zellikle maliyete duyarli uygulamalar i¢in uygundur. Bu nedenle tek
asamal1 sema, konut ve ofis aletleri gibi ucuz gii¢ kaynagi uygulamalarina yonelik giderek artan
talep nedeniyle arastirmalarin ana arastirma konularindan biridir[1].

I(t)
—

I(t)
—

AC-DC DC-DC + AC-DC converter with
converter with | AN regulator R, both PFC and R,
PFC Ca Yo regulation Vo
A
L \ T Y
Controller Controller Controller
(a) (b)

Gorsel 6. PFC giic kaynaginin yapilandirma: (a) iki asamall, (b) tek asamali sema
Bircok tek asamali PFC doniistiiriicii i¢in en 6nemli sorunlardan biri, hat ve yilik degisimlerinde
yavas dinamik tepkidir. Hattin (120 veya 100 Hz) neden oldugu diisiik frekansl dalgalanmay1
cikistan ¢cikarmak ve neredeyse sabit bir ¢alisma goérev oranin1 korumak i¢in normalde biiytik
hacimli bir ¢ikis kapasitorii kullanilir. Sonug olarak, geri besleme dongiisiine diisiik frekansh
bir kutbun (tipik olarak 20 Hz'den az ) eklenmesi gerekir. Bu, sistemin dinamik tepkisinin ¢ok

yavas olmasina neden olur[19].
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2.3. PFC devreleri iletim modlar1

PFC devrelerinde iletim modlari ile hat akiminin degisimi Gorsel 7°de goriilmektedir. CCM,
orta ve yiiksek gili¢ seviyeleri i¢in yiiksek giris PF'si elde etmek i¢in kullanilan kontrol
stratejilerine ve gelistirilmis topolojilere vurgu yapar. Bu teknik siirekli bir akim akiginin
kontrolii i¢in uygulandiginda sabit veya degisken bir anahtarlama frekansi kullanilabilir[20].
CCM yiiksek giiclii durumlarda kullanilir. Bununla birlikte, CCM'de ¢alisan bir doniistiiriicii,
dogas1 geregi PFC yetenegine sahip degildir; yani, belirli bir kontrol stratejisi uygulanmadigi
stirece girig akimi, hat voltajinin dalga bigimini takip etmeyecektir. Bu nedenle CCM
kosullarinda PF'yi 1iyilestirmeye yonelik arastirma faaliyetlerinin ¢ogu, yeni mevcut
sekillendirme kontrol stratejilerinin gelistirilmesine odaklanmistir. Kontrol edilen sistem
degiskenine (akim veya voltaj) bagli olarak, PFC kontrol teknikleri akim kontrolii ve voltaj
kontrolii olarak siniflandirilabilir. Akim kontrolii en yaygin kontrol stratejisidir ¢linkii PFC'nin
temel amaci giris akimini hat voltajinin seklini izlemeye zorlamaktir[1].

DCM, basitlestirilmis kontrol devresi sayesinde diisiik maliyetli giic kaynaginin elde
edilebilmesidir. Bununla birlikte, bir DCM donistiiriiciiniin tepe giris akimi, karsilik gelen
ortalama giris akimimin en az iki kati kadar yiiksektir; bu, anahtarlar iizerinde bir CCM
doniistiirictidekinden daha yiiksek akim stresine neden olur ve bu da kabul edilemez iletim ve
anahtarlama kayiplarina ve yiiksek diizeyde transformator bakir kayiplarina neden olur. Pratikte

DCM teknigi, yalnmizea diisiik ila orta seviyeli gii¢ uygulamalari i¢in uygundur.
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Gorsel 7. Tletim modlar (a) CCM, (b)DCM, (c)CRM
Yiiksek giiclii uygulamalarda miikemmel enerji aktarimi, diisiik akim dalgalanmasi vb. nedenlerle
stirekli akim modunda (CCM) calisma tercih edilmektedir. Fakat CCM ¢alisma, diyodun ters
toparlanma enerji kaybina, anahtarin akim altinda iletime girmesine ve EMI’ya neden olmaktadir.
Diistik giiclii uygulamalarda, diyodun ters toparlanma enerji kaybinin neden oldugu problemlerden
kacinmak ve anahtarlama kayiplarim diistirmek amaciyla kesintili akim modunda (DCM) ¢alisma
tercih edilir. DCM ¢alismada, aym gii¢ degeri i¢in akimin tepe degeri yiikselir ve enerji aktarim
kotiilesir. Bununla birlikte CCM ¢aligmaya gore daha diisiik THD saglar. Buna ragmen CCM c¢alisma
daha kii¢tik EMI filtresi gerektirir.
Bu tekniklerin ortak sorunu, ¢ikistaki sabit giic dagiliminin hat frekansinin iki kati ile AC gii¢
dagilimina yansitilmasini saglayacak sekilde gii¢ akisinin diizgiin sekilde islenmesidir. Teknik
olarak PFC teknikleri agagidaki ddiinlesimlerle kars1 karsiyadir:
Basitlik ve dogruluk: Tek asamali PFC devresi basit topolojiye ve basit kontrol devresine
sahiptir ancak daha az kontrol dogruluguna sahiptir, iki asamali PFC devresi ise tam tersi bir
performansa sahiptir.
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Kontrol basitligi ve gii¢ isleme kapasitesi: DCM giris teknigi, girig akim1 kontrolii gerektirmez
ancak daha az gii¢ isleme kapasitesine sahiptir; CCM ise ¢oklu dongii kontroliine sahiptir ve
daha fazla gii¢ isleme kapasitesine sahiptir.

Anahtarlama frekans1 ve doniisiim verimliligi: PFC doniistiiriiciiniin agirligin1 ve boyutunu
azaltmak icin daha yliksek anahtarlama frekansi arzu edilir. Ancak ilgili anahtarlama kayiplari
doniisiim verimliliginde diisiise neden olur.

Frekans tepkisi ve bant genisligi: lyi bir dinamik tepkiye sahip olmak i¢in daha genis bant
genisligi arzu edilir; ancak yiiksek PF elde etmek icin toplu depolama kapasitorii ve ¢ikis
kapasitoriiniin kullanilmasi1 gerekir[1].

Gectigimiz yillarda, PFC tekniklerindeki arastirmalar, yukaridaki odiinlesimlerden 6diin
vermeden tasarimi optimize etmek icin daha verimli devrelerin ve kontrol stratejilerinin
gelistirilmesine yol agmistir. Ayrica, giic elektronigindeki biliylime, yar1 iletken cihazlarin
gelistirilmesine ve son zamanlarda daha yiiksek dereceli gii¢ cihazlarinin ortaya ¢ikmasina
biiylik olgiide bagli oldugundan, anahtarlama modlu PF diizelticilerinin, gii¢ sistemindeki
mevcut pasif reaktif kompansatorlerin tamamen yerini alacagina inanilmaktadir. Kiiglik
boyutun ve yiiksek verimliligin son derece dnem tasidigi dagitik gii¢ sistemlerinde (DPS), PFC
devrelerinin tasariminda yeni bir yumusak anahtarlama teknigi kullanilmistir. Ultra hizl
bilgisayarlara yonelik pazar talebinin siirekli artmasiyla birlikte, yiiksek cikis akimlarina ve
yiiksek verimli doniistiirticiilere sahip diisiik ¢ikis voltajina (tipik olarak 1 V'den az) olan ihtiyag
hic bu kadar fazla olmamisti. Yiiksek frekansl, yiiksek verimli PFC devrelerinin
gelistirilmesine yonelik arastirma g¢abalar1 artmaya devam edecek. Gii¢ Faktorii Diizeltme
devreleri, maksimum verime ulagsmak i¢in stratejik tasarim ve iirlin se¢imi gerektirir. Bu PFC
topolojilerinin her birinde, bu devrelerin verimliligini etkileyen birgok bilesen vardir. Spesifik
olarak, uygun kapi siiriiclisli se¢imi, siiriicii tarafindan gerceklestirilen anahtarlama gegis siiresi

sirasinda meydana gelen kayiplar nedeniyle maksimum verimliligin korunmasinda anahtardir.

3.SONUC

Dogrusal gii¢ kaynaklarindaki AC giiciin DC giice doniistiiriilmesiyle ilgili kayiplar1 azaltmak
ve agirhigi ve boyutu azaltmak icin SMPS'ler gelistirilmistir. Gii¢ sistemlerine baglanan bu tiir
giic elektronigi sistemlerinin yiiksek dogrusal olmama 6zelligi, sebeke gii¢ sistemine diisiik PF
ve yiksek THD saglayarak kendi kendine engel olusturur. Bu istenmeyen harmonikler
genellikle PFC tekniginin SMPS'ye dahil edilmesiyle diizeltilir. Aktif PFC devrelerinin
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performansi daha yiiksektir. CCM, CRM ve DCM iletim modlarinda ¢alisma ile hattan ¢ekilen

akimin ortalama degerinin hat voltaji ile ayn1 faza getirilerek PF degeri 1’e yaklastirilmaya

calisilir. Boost diizeltici bazi1 avantajlar1 nedeniyle en yaygin kullanilan aktif PFC

topolojilerinden biridir.
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