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CONFERENCE ID

BURSA
2NP INTERNATIONAL CONFERENCE ON MATHEMATICS AND
ENGINEERING

DATE - PLACE
MAY 10 - 12, 2024

BURSA

ORGANIIZATION
ACADEMY GLOBAL CONFERENCES & JOURNALS

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

PARTICIPATING COUNTRIES
Turkey — India - Azerbaijan — Eritrea — Congo — Ethiopia — Kenya — Namibia — Morocco-
Mexico — Colombia- Irag- Japan — Lithuania — Italy — Kuwait — Greece- Georgia- Algeria-
Chile- Argentina- Tunis- South Africa- Guyana- Mongolia- Yemen- Iran- Taiwan - Sri
Lanka- Kyrgyzstan- Uzbekistan- Jamaica- China- Japan- Kosovo- Slovenia- Jordan- Brazil —
Vietnam-

PRESENTATION

Oral and Poster presentation

PERCENTAGE OF PARTICIPATION
At the conference, 39 paprs were presented by participants from Turkey and 53 papers
by foreign participants.
Members of the organizing committees of the conference perform their duties with an
"official assignment letter"*
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ATATURK UNIVERSITESI REKTORLUGU d‘\ *
Personel Daire Baskanlig1 {
Sayt : E-16710634-03-903.07.02-2300384284 01.12.2023

Konu : Dog¢.Dr.Elif AKPINAR
KULEKCI'nin Gérevlendirilmesi

MIMARLIK VE TASARIM FAKULTESI DEKANLIGINA

llgi : 29.11.2023 tarihli ve E-53120705-000-2300381989 sayili belge.

Fakiilteniz Peyzaj Mimarlig1 Boliimii 6gretim iiyelerinden Dog¢.Dr.Elif AKPINAR
KULEKCI'in, Yiiksekogretim Genel Kurulunun 15.06.2023 tarihli, 10 sayil1 oturumunda
alinan 2023.10.183 sayil1 karar1 geregince Dogentlik Basvuru Sartlarinda bulunan ve dogent
olacak adaylardan istenen "Diger uluslararasi/ ulusal bilimsel toplantinin diizenleme
komitesinde resmi olarak gorevlendirilmis liniversite akademisyen temsilcisi bulunmasi
zorunludur." maddesi geregince, Academy Global Conference & Journals tarafindan yapilan
kongrelerin diizenleme kurullarinda yolluksuz ve giindeliksiz olarak goérevlendirilmesi
Rektorliigiimiizce uygun goriilmiistiir.

Bilgilerini ve geregini rica ederim.

Prof.Dr. Omer COMAKLI

Rektor
Bu belge, guvenli elektronik imza ile imzalanmistir.
Dogrulama Kodu: 87c7a395-d4h6-4f7a-abc6-5dee8674e3d1 Dogrulama Adresi: https://www.turkiye.gov.tr/ataturk-universitesi-ebys
Atattrk Universitesi Rektorlugu 25240 Erzurum Bilgi: Mehmet KOG gameriae
Tel: +90 442 2311023 Faks: +90 442 2361014 i
Elektronik AJ: www.atauni.edu.tr E-Posta: personel@atauni.edu.tr i3

Kep Adresi: atauni@hs01.kep.tr
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BURSA 2™ INTERNATIONAL CONFERENCE ON HUMANITY AND
SOCIAL SCIENCES
BURSA 2™ INTERNATIONAL CONFERENCE ON HEALTH AND SPORTS
BURSA 2P INTERNATIONAL CONFERENCE ON MATHEMATICS AND
ENGINEERING
ARTDergi 1% INTERNATIONAL GROUP EXHIBITION
MAY 10 - 12, 2024
BURSA

Kongre Baglant1 Linki :

Join Zoom Meeting
https://us06web.zoom.us/j/81604584722?pwd=y2kFvDBwWS8AEhxbZ5eSknY VkdXt0yTt.1
Meeting ID: 816 0458 4722
Passcode: 202224
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ONEMLIi ACIKLAMA (Liitfen okuyunuz)

e ZOOM baglantisi i¢in yukarida verilen baglantiy1 veya yine yukarida verilen giris bilgilerini kullanabilirsiniz.

e  Oturum icerisinde en KIDEMLI olan moderator olarak secilir. Moderatdriin 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 moderatdrler temin edecektir.

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

Sunumlar TURKCE veya INGILIZCE yapilabilmektedir.

Kameralar, oturum siiresince toplam % 70 oraninda agik olmak zorundadir.

Sunum yapan katilimecinin kamerasi agik olmak zorundadir.

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

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

e Katilmcilarin 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,

Academy Global Conferences & Journals
gy

ACADEMY *
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BURSA 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES

BURSA 2nd INTERNATIONAL CONFERENCE ON HEALTH AND SPORTS

BURSA 2ND INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING

10 Mayis / May 10, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)

ARTDergi 1st INTERNATIONAL GROUP EXHIBITION
MAY 10 - 12, 2024
BURSA

Meeting ID: 816 0458 4722 Passcode: 202224

HALL /SALON 1
Res. Assist. Dr. Hiillya ERGENE

TAXONOMY IN MATHEMATICS EDUCATION

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
OKUL ONCESI DONEMDE SATRANC EGITIMI Erai B
ARASTIRMALARINA ILISKIN TARAMA: TURKIYE ORNEGI g1 Bbay
EXAMINATION OF POSTGRADUATE THESES USING SOLO | Muhammed Ozsoy

Handan Demircioglu

AN INVESTIGATION OF THE OPINIONS OF PRESERVICE
MATHEMATICS TEACHERS ABOUT THE MANIPULATIVE
“MATHEMATICIANS WHO TIME TRAVEL WITH
HOLOGRAMS”

Mervenur Engiir
Riimeysa Yesilo
Miiserref Yildiz
Handan Demircioglu

FARKLI DEGISKENLERIN OZNEL iYi OLUS DUZEYINE
ETKISI

Biinyamin AKBULUT
Veli BATDI

GEOGEBRA UYGULAMALARININ ETKILILIGi

Beyzanur ER

Veli BATDI
THE ROLE OF HAYDER ALIYEV IN THE DEVELOPMENT OF | Mehdiyeva Matanot
THE AZERBAIJAN LANGUAGE Bahadur qiz1
STYLIST CHARACTERISTICS OF ADDRESSES USED IN Mehdiyeva Matanat
“HOPHOPNAME” BY M.A. SABIR Bahadur gizi

SOUND EVENTS OBSERVED IN SOME ARABIC AND
PERSIAN WORDS IN UZBEK TURKISH

Res. Assist. Dr. Hiilya
ERGENE

Academy Global Conferences & Journals
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BURSA 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
BURSA 2nd INTERNATIONAL CONFERENCE ON HEALTH AND SPORTS
BURSA 2ND INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING

ARTDergi 1st INTERNATIONAL GROUP EXHIBITION
MAY 10 - 12, 2024
BURSA
Meeting ID: 816 0458 4722 Passcode: 202224

10 Mayis / May 10, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
1 YENISEHIRLIZADE HALIT EYUP HAYATI, SANATI, Seyma Begiim Demirtas
ESERLERI
Z
é 5 SULTAN II. ABDULHAMIT DONEMI SILAH MUAYENE fvek Karatepe
=) KOMISYONU P P
S
N
z ©
O % 1877-1878 OSMANLI-RUS HARBI SONRASINDA
Z:I v 3 BALKANLARDAN ANADOLU’YA GOCLER VE KURULAN NUR TASITLI
%) 1723 MUHACIR KOMISYONLARI
- =)
j Q
ps . . .
Z % ORTA CAG ISLAM DUNYASINDA ASTRONOMI VE Doc. Dr. Abdullah
T z 4 GUNUMUZ ASTRONOMISINDE YER ALAN ARAPCA YILDIZ Terozull
. iSIMLERI Balciogullan
1
a
Q.A . . . . . . . . .
5 5 GUNES SISTEMI TEORISININ ONCUSU VE AVRUPA Dog. Dr. Abdullah
RONESANS’INA ILHAM VEREN GOKBILIMCI IBNU’S-SATIR | Balciogullari
6 OSMANLI DEVLETI’NDE KADIN [HTIDALARINA GENEL Dog. Dr. Nese COSKUN
BIR BAKIS OZTURAN
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BURSA 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
BURSA 2nd INTERNATIONAL CONFERENCE ON HEALTH AND SPORTS
BURSA 2ND INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING

ARTDergi 1st INTERNATIONAL GROUP EXHIBITION
MAY 10 - 12, 2024
BURSA
Meeting ID: 816 0458 4722 Passcode: 202224
10 Mayis / May 10, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)

OKULU’NIN ELESTIREL TEORI, JEAN BAUDRILLARD’NIN

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
1 Ruhun Maddiligi ve Maneviligi Tartigmasi ]B)‘,rb.fgr. Gor. Samet Yahya

=)

<

=]
. _% 2 ARISTOTELES’TE OFKE UZERINE Esra CAGRI MUTLU
zZ 5]
e) >~
| S
5, E SCHWARTZ’NN DEGERLER SINIFLANDIRMASI o
~ 2] 3 BAGLAMINDA PLATON’NUN DEVLET ADLI ESERI’NIN 3. Seda YURTSEVEN
:I' o KITABI’NIIN INCELENMESI
|8
I o GRAMSI’NIN HEGEMONYA KAVRAMI, FRANKFURT

i)

<

ot
a

4 SIMILASYON, MiCHEL FOUCAULT SOYLEM KURAMLARI Erol AKYILDIRIM
BAGLAMINDA OZNENIN BASKILANMASI
5 TERSINE GOC SURECINi ETKILEYEN FAKTORLERIN Erol AKYILDIRIM

[RDELENMESI
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BURSA 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
BURSA 2nd INTERNATIONAL CONFERENCE ON HEALTH AND SPORTS
BURSA 2ND INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING

ARTDergi 1st INTERNATIONAL GROUP EXHIBITION
MAY 10 - 12, 2024
BURSA
Meeting ID: 816 0458 4722 Passcode: 202224
10 Mayis / May 10, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
1 THE ROLE OF MULTIMEDIA IN COMMUNICATIVE Assoc. Prof. Dr. Nazile
TEACHING OF LITERATURE Abdullazade
5 GOC VE GUVENLIK ILISKiSi BAGLAMINDA Dr. TULIN YANIKDAG

YUNANISTAN’IN SINIR GUVENLIGI

[«5)
e]
cl\ﬁl 3 KULTUR ENDUSTRISI KAVRAMI UZERINDEN MUZIGIN Esra CIPLAK
K DUJITAL DONUSUMU sra
)
> |2
@) ) o L . ;
| = 4 Ailonin narrativ psixoterapiyasi Giinos Ofondiyeva
< S
et z
~
| —
= a MUASIR HOYATDA OZUNU REALLASDIRMA VO INKISAF
< - A i
T "‘é 5 ETDIIRMS Prof. Elmar Hiiseynov
[a
8 AN EXAMINATION OF THE AWARENESS OF PRE-SERVICE
ﬁ 6 PRIMARY SCHOOL TEACHERS RELATED TO ARTIFICIAL Sema AYDIN CERAN

INTELLIGENCE APPLICATIONS IN SCIENCE TEACHING

SCIENCE AT HOME: PARENTS’ PERCEPTIONS OF SCIENCE
! AND SCIENTIFIC ACTIVITIES Sema AYDIN CERAN

EXAMINING SPORTS CLUBS’ CORPORATE SOCIAL Doctorant Furkan Keles
RESPONSIBILITIES PERCEIbudakVED BY FANS Asst. Prof. Eda Adatepe

Academy Global Conferences & Journals

UASIOURNAL
ijasjournal.com

ACADEMY *



F
LT
S -

&

ACADEY,
Pl

www.akademikongre.org

BURSA 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
BURSA 2nd INTERNATIONAL CONFERENCE ON HEALTH AND SPORTS
BURSA 2ND INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING

ARTDergi 1st INTERNATIONAL GROUP EXHIBITION
MAY 10 - 12, 2024
BURSA

Meeting ID: 816 0458 4722 Passcode: 202224

10 Mayis / May 10, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
YENI MEDYANIN SUSKUNLUK SARMALININ .
L KIRILMASINA OLAN KATKISI CAN SAHIN
Lisans Ogrencisi, Ayse Nur
2 Digital Advertising for Companies to Change Their Communication | Solak
Methods and Adapt to the New Process Dr. Ogr. Uyesi, Filiz
Sivaslioglu
Lisans Ogrencisi, Yagiz
3 THE USE OF ARTIFICIAL INTELLIGENCE TECHNOLOGIES Alevsagar
IN THE LOGISTICS SECTOR Dr. Ogr. Uyesi, Filiz
Sivaslioglu
TURKIYE’NIN GINI KATSAYISI’NIN ISKANDINAV Ar. Gor. Semiha SAHIN
§ 4 ULKELERIYLE KARSILASTIRILMASI UZERINE BiR Dr. Ogr. Uyesi Hayriye
§ DEGERLENDIRME BASCINUR
Lo
5 o —
9 = 5 TURKIYE’ DE COVID 19 SONRASI ENFLASYON UZERINE er(')ng"r' S’Eer'(‘;;rf SAHIN
g a BIiR INCELEME HEPAKTAN
~ =
- S I . . . . .
- A 6 TURKIYE’NIN EKONOMIK GOSTERGELERININ ZAMAN ipek BUDAK
% 5 SERISI VERI MADENCILIGI ILE TREND ANALIZi Burcu MESTAV
g
UNMANNED AERIAL VEHICLES AND THE OFFENSE OF
R 7 RECORDING PERSONAL DATA AND VIOLATING PRIVACY iiﬁc%{lAJEUSJ UDENT,
IN THE CONTEXT OF PERSONAL DATA COLLECTION
Dog. Dr. Polat
BIREYSEL YATIRIMCILARIN SOSYO-DEMOGRAFIK YUCEKAYA
8 OZELLIKLERI ILE FINANSAL RISK ALFILARININ Prof. Dr. Rabia
INCELENMESI: MARMARA BOLGESI ORNEGI OZPEYNIRCI
Dog. Dr. Polat
- YUCEKAYA
9 BESERI SERMAYE ILE EKONOMIK BUYUME ILISKISI Prof. Dr. Hidayet Gizem
UNLU OREN
AN EVALUATION OF THE PURPOSE, VOLUNTARINESS, .
10 | AND MEDIATION AS A CONDITION PRECEDENT TO Egssgﬁ’iﬁ‘ss'“am Emre
LITIGATION IN THE CONTEXT OF THE LAW ON
MEDIATION IN LEGAL DISPUTES

Academy Global Conferences & Journals
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BURSA 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
BURSA 2nd INTERNATIONAL CONFERENCE ON HEALTH AND SPORTS
BURSA 2ND INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING

ARTDergi 1st INTERNATIONAL GROUP EXHIBITION
MAY 10 - 12, 2024
BURSA

Meeting ID: 816 0458 4722 Passcode: 202224

10 Mayis / May 10, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
AN EVALUATION OF TRADITIONAL POMAK WOMEN’S Melike YAZGAN
CLOTHING CULTURE AND ITS CURRENT SITUATION Doc. Dr. Giilsah POLAT
(Canakkale Biga district example) & 2 ¥
E
© § ANATOLIAN WOMEN’S TOMBS IN BALDAKEN FORM gfi d?frrrf“m Uyesi Ebru
z =
o £
- =
< B
@ = MINARETES OF BURSA MOSQUES WITH TRAPPED Dr. Ogretim Uyesi Ebru
_ £ (HELMET, SQUAWE) CAPED Yildirrm
- 4
< >~
L =
=} EL YAZMASI VE MATBU MEVLID METINLERINDE TESPIT DR. OGR. UYESI SEMA
g EDILEN BAZI TEVSIHLERIN INCELENMESI DING
a
KAZIM KARABEKIR’IN COCUK EDEBIYATIMIZA Doc. Dr. Yasin Mahmut
KATKILARI ve ZAMANININ OTESINDE BIR ESERi: MAKINE G T U
: YAKAR
ve MIKROP
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BURSA 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
BURSA 2nd INTERNATIONAL CONFERENCE ON HEALTH AND SPORTS
BURSA 2ND INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING

ARTDergi 1st INTERNATIONAL GROUP EXHIBITION
MAY 10 - 12, 2024
BURSA
Meeting ID: 816 0458 4722 Passcode: 202224

10 Mayis / May 10, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Asst. Prof. Dr. Cagla
1 IDENTIFICATION OF SINGULARITIES VIA DEVELOPABLE RAMIS ILGUZ
SURFACES Asst. Prof. Dr. Esma
N DEMIR CETIN
3=
S Asst. Prof. Dr. Cagla
; 2 ON THE FAMILY OF CURVES WITH CONSTANT DIRECTION RAMIS iLGUZ
~ o—
> =
< = 3 EN KUCUK KARELER TAHMIN EDICISI ILE GURULTU Ali OZTURK
f =y AYIKLAMANIN DOGRULUGU UZERINE fbrahim CAYIROGLU
_ O
- »
% =)
s A model of the linear harmonic oscillator with a position-dependent | Shakir. M. Nagiyev
= 4 - " : .
- mass under external homogeneous gravitational field Shovgiyya. A. Amirova
%
< Siiha UGUZ TURGUT
5 MESSAGE BROKER DESIGN FOR IOT AND COMPARING Ahmet Turan KARAKUS
DATA PROCESSING TIMES WITH MOCK DATA Dog. Dr. Ahmet Giirkan
YUKSEK
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LEADERS IN DUSIT DISTRICT, BANGKOK METROPOLITAN
AREA: A STUDY OF PERFORMANCES AND ACTIVITIES

Phukamchanoad

HOW NEUROPLASTICITY OFFERS A RENEWED START TO
LIFE

Leila Ahmadi, Ezatollah
Maleki

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
EXAMINING FURTHER PREDICTORS OF INTENT IN TYPE 2 Omondi Walingo. G. M
DIABETES DIETARY BEHAVIOR 90, 5. M.
Mbagaya
HOW LEARNING STYLES IMPACT IDEA GENERATION Yunos Yee, J. Md ,
CHALLENGES Othman Hassan, T. K. Tee,
M. M. Mohamad
THE IMPACT OF A COGNITIVE-BEHAVIORAL THERAPY
(CBT) AND MULTIDIMENSIONAL SELF-CONCEPT
MODULE-BASED DRUG PREVENTION PROGRAM ON Xr‘i’hasngg;]ad mﬂzzﬂfg%
'g RESILIENCE AND AGGRESSION IN AT-RISK YOUTH IN Ahrrl)ﬂad !
8 MALAYSIA !
5]
8 THE LIFESTYLE OF CIVIL SERVANTS WITHIN THE ROYAL
I HOUSEHOLD BUREAU: A THA WASUKRI, BANGKOK CASE Dr. Vilasinee Jintalikhitdee,
© ‘§ STUDY Saowapa Phaithayawat
z S
o T
| IMPACT OF TRATAKA PRACTICE ON ANXIETY LEVELS IN . .
< 5 TEENAGERS Pushp Vaishnav Rajpoot
n S Pushpa Lata
3 T
j o EXPLORING THE IMPLEMENTATION OF SUFFICIENCY
< [a) ECONOMY PHILOSOPHY BY URBAN COMMUNITY .
T - Assoc. Prof. Dr. Phusit
o
1
o
3
o
3
<

EXPLORING PEER-BASED INTERVENTIONS FOR
ADDRESSING SOCIAL COMMUNICATION CHALLENGES IN
ADOLESCENTS WITH AUTISM: A REVIEW OF LITERATURE
AND SUGGESTIONS FOR FUTURE RESEARCH

Cole Christine

EXAMINING FURTHER PREDICTORS OF INTENT IN TYPE 2
DIABETES DIETARY BEHAVIOR

Omondi Walingo, G. M.
Mbagaya
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
INTELLIGENT ENERGY CONSUMERS: EXPLORING THE
INTENTIONS BEHIND EMBRACING INNOVATIVE Dr. Cecilia Kamila,
CONSUMPTION PATTERNS Vincenzo Perri Corvello
GENDER DISPARITIES IN MATHEMATICS ANXIETY Wern Lin Yeo. Choo Kim
AMONG STUDENTS S
Tan, Sook Ling Lew
UTILIZING THE MMSE-2:EV FOR DIAGNOSTIC INSIGHTS IN
2 COGNITIVE IMPAIRMENT: CASE STUDIES AND Cornelia- Munteanu
S MONITORING Eugenia
3
o c
= ,_3) EXAMINING STUDENTS' BRAIN ELECTRICAL RESPONSES
@) 5 TO TEACHER'S EMOTIONAL CUES Hye Rim Lee
3 m
9p] —
~ ) PERSONALITY TRAITS AND COMPULSIVE GAMING: Assoc. Prof. Dr. Eui Jun
j M EXPLORING THE INFLUENCE OF THE BIG FIVE Jeong' T
< E ’
L S PARENTING APPROACHES AND HOUSEHOLD
o COMMUNICATION DYNAMICS AMONG COLLEGE
ﬁ STUDENTS Lecture Pegah Farokhzad
UTILIZING EMOTICONS IN COURTEOUS EXPRESSIONS OF
GREETINGS AND APPRECIATION Dr. Zuzana Komrskova
HOW TO VENT AND UNWIND: EXPLORING THE
INFLUENCE OF SEEKING THERAPEUTIC CATHARSIS, Hve Rim Lee. Eui Woo
SELF-IDENTITY, AND SOCIAL CONNECTIONS IN GAMING Je)c/)n Joo Ki,m Jun
ENVIRONMENTS 9.
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
CORRELATION OF JOB SATISFACTION, MOTIVATION, AND
1 THE FIVE DIMENSIONS OF ORGANIZATIONAL Mushtaq Bakar, M. K.
CITIZENSHIP BEHAVIOR Umar
UTILIZING ONLINE GAMES FOR EDUCATIONAL PURPOSES M. Smvimaiou . Z
2 IN ADDRESSING LEARNING CHALLENGES - =mym T
Margoudi
COMPARING SPATIAL ABILITIES, MEMORY, AND
3 INTELLIGENCE ACROSS DRIVERS WITH VARIED A. Kim Khon, T.
PROFESSIONAL EXPERIENCE LEVELS Mukhitdinova
UNDERSTANDING SUBJECTIVE WELL-BEING: CONTRASTS Veronika Kim , Alla
4 BETWEEN HIGH AND LOW EMOTIONAL INTELLIGENCE Pivkina . Khon luva
AMONG STUDENTS L
_‘cts Nataliya
o % PSYCHOPATHIC DISORDERS AND JUDICIAL SENTENCING:
— § 5 CAN NEUROSCIENCE SHIFT THIS AGGRAVATING FACTOR Dr. Kevin Nana Moustanha
zZ o TO A MITIGATING ONE? ' P
- S
©
5) % VARIETIES OF EPILEPSY AND INSIGHTS FROM EEG- Leila Maleki, Esmali
- = 6 LORETA ANALYSIS ON EPILEPTIC ACTIVITY Kooraneh, Taghi Hossein
3 S Derakhshi
< a>.) CORRELATIONS BETWEEN GAMING ENGAGEMENT AND Dr. Hve Lee Jeon
I X 7 LIFE SATISFACTION: EXPLORING THE INFLUENCE OF As;sisy rof. Dr Engi Rim
5' SELF-ESTEEM, SELF-EFFICACY, AND SOCIAL CAPITAL Jun - prot. Br.
EXPLORING CASE STUDIES ACROSS THREE LEARNING
8 DOMAINS: COGNITIVE, AFFECTIVE, PSYCHOMOTOR Zeinabsadat Haghshenas
IMPACT OF PERSONALITY TRAITS ON POLITICAL -
9 | ORIENTATION CLASSIFICATION Vesile Aliyu, Awwal
Evrim
10
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
THE EFFICACY OF COGNITIVE BEHAVIORAL
INTERVENTION IN MITIGATING SOCIAL AVOIDANCE Mohamed Elsherbin
AMONG VISUALLY IMPAIRED STUDENTS y
EXAMINING LEARNER FEEDBACK ON THE ADAPTED Mokaadi Mukuna
RORSCHACH COMPREHENSIVE SYSTEM: A CRITICAL Mole%sane- Robert
PSYCHOLOGICAL ANALYSIS Kananga K;akae
FACTORS INFLUENCING RECYCLING PARTICIPATION IN Jasmine Adela Mutan
KOTA KINABALU, MALAYSIA: MOTIVATIONS AND 9.
o CHALLENGES Chua Reok, Bahar Ferlis,
S Madlan Lailawati
- X :
—
o
> = ;E&LTE@?ESEM%TAPHOR THERAPY ON DEPRESSION IN Assis. Prof. Dr. Marzieh
9 = Shoushtari Talebzadeh
<
% § EXAMINING SL WRITING PROFICIENCY AND SL
: T SENSITIVITY IN WRITING TASKS: COMPARING NOVICE Fiqueiredo Alves Martins
| o AND PROFICIENT WRITERS IN A NON-ENGLISH SECOND CgSil C. Simb !
< 5 LANGUAGE CONTEXT - S1Va, L. SImoes
T .
Y
o MODELING COGNITIVE AND BEHAVIORAL CHALLENGES
o IN AN UNDERREPRESENTED GROUP THROUGH A Zhidong Zhi- Zhang,
HIERARCHICAL APPROACH Zhang Chao
HOW MUSICAL NOTATION READING COMPARES TO
ALPHABET READING: IMPLICATIONS FOR TEACHING Dr. Geiger Ora
MUSIC TO DYSLEXIC STUDENTS ' 9
COMPARATIVE ANALYSIS OF FATIGUE AND DROWSINESS
AMONG NIGHTTIME PASSENGER TRANSPORT WORKERS Prof. Dr. Hiroshi leno Ikeda
IN JAPAN T
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INTERVENTIONS"

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
EXAMINING LEARNERS' REACTIONS TO ADJUSTED
1 RORSCHACH COMPREHENSIVE SYSTEM: A CRITICAL Mokgadi Mukuna, Robert
PSYCHOLOGICAL ANALYSIS Moletsane, Kananga Kekae
Jasmine Wider, Rosnah
MOTIVATIONS AND BARRIERS TO RECYCLING IN KOTA Ismail, Chua Das, Ferlis
2 KINABALU, MALAYSIA Bahari, Adela Mutang
Madlan, Lailawati Walton ,
Rickless Bee Seok
ASSESSING THE IMPACT OF METAPHOR THERAPY ON
3 DEPRESSION AMONG FEMALE STUDENTS Dr. Shoushtari Marzieh
EXAMINING SL WRITING AND SENSITIVITY IN WRITING
TASKS: PROFICIENCY LEVELS IN A SECOND LANGUAGE
o 4 OTHER THAN ENGLISH Simdes Silva,
S
o~ ‘@
— o MODELING COGNITIVE AND BEHAVIORAL CHALLENGES
pd © 5 IN AN UNDERREPRESENTED GROUP WITH A Zhang Zhang, Zhi-Chao
9 @) HIERARCHICAL APPROACH Zhidong
< —
n &) COMPARING MUSICAL NOTATION READING TO
: '*5' 6 ALPHABET READING: IMPLICATIONS FOR TEACHING Assoc. Prof. Dr. Ora Geider
| E MUSIC TO DYSLEXIC STUDENTS ’ T g
< .
T § COMPARATIVE ANALYSIS: FATIGUE AND DROWSINESS
2] IN JAPAN'S NIGHT-TIME PASSENGER TRANSPORTATION N
< 7 INDUSTRY Hiroshi Ikeda
EXPLORING THE RELATIONSHIP BETWEEN JOB
8 SATISFACTION, MOTIVATION, AND ORGANIZATIONAL K. Umar Mushta
CITIZENSHIP BEHAVIOR FACTORS ’ q
UTILIZING ONLINE GAMES FOR EDUCATIONAL SUPPORT: Dr. Margoudi Z
9 ADDRESSING LEARNING DIFFICULTIES S ' g '
myrnaiou,
ENHANCING SOCIAL ENGAGEMENT FOR BLIND
10 STUDENTS: THE EFFICACY OF COGNITIVE BEHAVIORAL Assis. Prof. Mohamed M.

Elsherbiny
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
NARRATING IRISH IDENTITY: RETRIEVING ‘IRISHNESS’
1 IN THE WORKS OF WILLIAM BUTLER YEATS AND Rafik Massoudi
SEAMUS HEANEY
) NATURAL DISASTER TOURISM AS A TYPE OF DARK Dorota Rucifska
TOURISM u
DEMOCRATIZATION, MARKET LIBERALIZATION AND THE
3 RAISE OF VESTED INTERESTS AND ITS IMPACTS ON ANTI- | Lec.Ahmad Khoirul Umam
CORRUPTION REFORM IN INDONESIA
ART AND CULTURE iN THE DEVELOPMENT PERIOD TO . .
4 MODERNIZATION iN THE REIGN OF KiNG RAMA VI Weena Eiamprapai
>
™ = .
— [ 5 DESIGNING CREATIVE EVENTS WITH Maryam Memarian,
% 2 DECONSTRUCTIVISM APPROACH Mahmood Naghizadeh
| <
< g DE-SECURITIZING IDENTITY: NARRATIVE
wn — - : . ;
S & 6 (INYCONSISTENCY IN PERIODS OF TRANSITION Dr. Katerina Antoniou
| ©
< X EFFECT OF ORGANIZATIONAL RESOURCES ON
T 5 . IMPROVING INDEPENDENCY OF PEOPLE WITH SEVERE Dr Sounawan Kim
DISABILITIES: VOCATIONAL REHABILITATION FACILITIES ~oung
IN SOUTH KOREA
CAPITAL ACCUMULATION AND UNEMPLOYMENT IN .
8 NAMIBIA, NIGERIA, AND SOUTH AFRICA Abubakar Dikko
o WATER CRISIS MANAGEMENT IN A TOURISM DEPENDENT | Assoc. Prof. Dr. Aishath
COMMUNITY Shakeela
10
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HEALTHCARE MIGRANT WORKERS IN SAUDI ARABIA'S
CONSTRUCTION INDUSTRY

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
CULTIVATING GRATITUDE FOR STRONGER Behzad Mohammadi
1 RELATIONSHIPS: UNDERSTANDING THE ROLE OF Zirkuhi
PERCEIVED SUPERIORITY
2 EMOTIONAL INTELLIGENCE: A CRITICAL COMPONENT Sara Moeini Avandi,
FOR CIVIC ENGAGEMENT AND SCIENTIFIC DISCOVERY Abbas Moradi Sam,
UNDERSTANDING CHINESE CONSUMERS IN EUROPE: A Assoc. Prof. Dr. Ricardo
3 CROSS-CULTURAL EXAMINATION OF DECISION-MAKING Mestré T
PROCESSES
Shin’ichi Arakawa,
NURTURING EFFECTIVE COMMUNICATION IN HEARING Lecture. Dr. Tetsuya
4 FAMILIES WITH DEAF CHILDREN: A COMPREHENSIVE Takine,
GUIDE TO STRATEGIES AND RESOURCES Dr. Masayuki Murata
‘T . Isenhardt
< X 5 OVERCOMING CHALLENGES, UNLEASHING POTENTIAL: Nariman O. Kandil, Ehab
— < EMPOWERING CHILDREN WITH LEARNING DIFFICULTIE K. Abou-Elkheir,
o
§ >
z:l % NAVIGATING THE DYNAMICS OF CONFORMITY IN
n = 6 HEALTHCARE: FOSTERING INDEPENDENT THINKING AND | Prof. Dr. Hiroki Yoshikai,
=~ T CRITICAL JUDGMENT
- o
< a)
I ‘5 THE ROLE OF EYEWITNESS ACCOUNTS IN FIRE AND D. Kreut S. Miiller-
5 7 EXPLOSION INVESTIGATIONS: NAVIGATING THE Abdelrazen
CHALLENGES OF MEMORY AND PERCEPTION 4.
HUMAN-AI COLLABORATION: EXPLORING THE FACTORS Han-Mei Zhou
8 INFLUENCING EMPLOYEE DECISION-MAKING IN AN Al- Ronaxin Chen’
DRIVEN ENVIRONMENT 9 '
THE EVOLVING LANDSCAPE OF WORK: HOW Al IS
9 TRANSFORMING EMPLOYEE DECISION-MAKING AND THE | Dr. Taige Wang
NEED FOR ADAPTIVE SKILLS
INVISIBLE STRUGGLES: UNVEILING THE Amr M. Kotb
PSYCHOLOGICAL TOLL OF COVID-19 ON NON- . .
10 Aneta Obloukova, Eva

Vitkova
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ENHANCING UPPER-ARM REHABILITATION: FINDING THE s .
Virgil Yihun, Gissele
OPTIMAL REST INTERVAL BETWEEN SETS IN ROBOT-
1 ASSISTED THERAPY Pablo, Mosqueda Delgado,
Yimesker Miranda
ARGINASE ENZYME ACTIVITY IN HUMAN SERUM: A
MARKER OF COGNITIVE FUNCTION AND THE IMPACT OF Katie Perez-Ojalvo , Sara
2 INOSITOL WITH ARGININE SILICATE Emerson , Jim Danielle ,
Komorowski Greenberg
EXPLORING MAMMOGRAPHIC IMAGE MAGNIFICATION
3 SYSTEM WITH EYE DETECTION AND EEG SCANNER: A Prof. Dr. A Ogura.
PRELIMINARY INVESTIGATION Nakazawa
ANALYZING RESTING-STATE FUNCTIONAL
CONNECTIVITY WITH AN INDEPENDENT COMPONENT Shuaishuai Hu, Lanbo
4 APPROACH Wang, Han Li, Shouliang
- Qi
0 @
(2]
= = ENHANCED SEGMENTATION OF HEART SOUNDS USING Mecheri Zeid Ahfir,
(@) S 5 PHONOCARDIOGRAM CURVE LENGTH VARIATION Maamar Belmecheri, , Kale
- o Izzet
5 |z
~ 8 ENHANCED RESOLUTION OF 3D CT SCANS VIA
j = 6 HETEROGENEOUS DIMENSIONAL TRANSFORMERS Dr. Helen Zhang
< <
T —
[a) ADVANCEMENT OF AN AFFORDABLE IOT-BASED Moitaba Mohammadzaheri
7 MINIATURE DEVICE FOR REMOTE HEALTH MONITORING : . !
Morteza Ghodsi,
EMPLOYING SPEECH EMOTION RECOGNITION AS A Jianyu Zhengyu, C Zhang
8 LONGITUDINAL BIOMARKER FOR ALZHEIMER’S DISEAS hen, Sihong Zhang,
Xusheng He , Zhang Wei
EVALUATING HIP MUSCULAR IMBALANCE IN Dr. Anthony Banitsas ,
9 RHEUMATISM PATIENTS: AN ASSESSMENT Assis. Prof. Konstantinos
Bawa
ENHANCED CORONARY HEART DISEASE PREDICTION
10 USING ECG ANALYSIS WITH RESNET AND BI-LSTM Yang Zhang, Jian He
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

TURK DUNYASININ GORKEMLI SAHSIYETLERINDEN

— CEMALEDDIN AFGANI Umid Mikayilov

TURK DUNYASININ ONEMLI SAHISLARI: ALI BEY
2 HUSEYNZADE’NIN TUM TURK YAZI DILI KAVRAMI Aygiil Memmedli
HAKKINDA

TURK DUNYASININ ONDE GELEN SAHSIYYETLERI:
3 AHMET AGAOGLU’NUN “UC KULTUR” KAVRAMI Holilo Sadiqova
HAKKINDA

TURK DUNYASININ ONEMLI SAHISLART: MUHAMMED
4 EMIN RESULZADENIN TURKIYE’YE Il MUHACERETI Sebine Elekberova
HAKKINDA

TURK DUNYASININ GORKSOMLI $OXSIYYOTLORI: ZIYA
5 GOKALPIN “TURKLOSMOK, ISLAMLASMAQ, Sohla Shmadova
MUASIRLOSMOK” ANLAYISI HAQQINDA

HALL / SALON 1

ALIMERDAN BEY TOPCUBASOVUN TURK DUNYASINDAKI

ROLU Zeka Aliyev

Assoc. Prof. Dr. Sevin¢ Ruintan

7 ATATURK’UN KADIN HAKLARI YONUNDEKI Bovaz Namazova
REFORMLARI 4

TURK DUNYASININ GORKEMLI SAHSIYYETLERINDEN-

YUSUF AKCURA Giilezer Sadigzade
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Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 2
Prof.Dr. Hasan Hiiseyin OZTURK

GUNESTEN ELEKTRIK URETIMI ICIN FOTOVOLTAIK
TEKNOLOJIDEKI GELISMELER

Prof.Dr. Hasan Hiiseyin
OZTURK

Prof.Dr. Nigar YARPUZ
BOZDOGAN

Prof.Dr. Ali Musa
BOZDOGAN

TARIMSAL URETIMDE MEKANIZAYON UYGULAMALARI
VE TEKNOLOJi KULLANIMININ ZORLUKLARI VE COZUM

Prof.Dr. Hasan Hiiseyin
OZTURK
Prof.Dr. Ali Musa

M g BOZDOGAN
ONERILERI Prof.Dr. Nigar YARPUZ
BOZDOGAN
o o ] ) N Ar"s.G.(:jr. Hasan Kaan
TURKIYE’DE ILLILERIN GUNES ENEJISI KUCUKERDEM

POTANSIYELLERININ SERA TARIMINA
UYGUNLUKLARININ DEGERLENDIRILMESI

Dr. Umran ATAY
Prof.Dr. Hasan Hiiseyin
OZTURK

TURKIYE’DE iLLILERIN SICAKLIK DEGERLERININ
SERA TARIMINA UYGUNLUKLARININ
DEGERLENDIRILMES]

Ars.Gor. Hasan Kaan
KUCUKERDEM

Dr. Umran ATAY
Prof.Dr. Hasan Hiiseyin
OZTURK

ARM BASED COMMUNICATION SYSTEM DESIGN FOR
AGRICULTURAL IRRIGATION HYDRANT

Aytug Orta
Mehmet Ugur Soydemir
Ismail Giines

Savag Sahin
DETERMINATION OF THE DOSAGE OF METALAXYL-M irem FIDAN
FOR THE CONTROL OF Fusarium spp., Phythium spp., Melike BALCI
Rhizoctonia spp., CAUSING ROOT AND ROOT Kadir AKAN
ROT OF TOMATO SEEDLING
GEN TERAPIDE VERIMLI siRNA TASINIMI ICIN KiTOSAN Seyma Erdal
NANOPARTIKULLERIN HAZIRLANMASI VE Giilsah Polat
OPTIMIZASYONU Ayten Celebi Keskin
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Salon Moderator ‘ ‘ Bildiri No ve Bashg: / Paper ID and Title Authors
Invited Keynote Speaker: Assoc. Prof. Dr. Dhesi Ari Astuti, S.Si.T., M.Kes.
AIS’IN KONSERVATIF TEDAVISI ICIN NEYI TERCIH Zevnen SAG
1 ETMELIYiZ? EGZERSiZ? KORSE? YA DA HER IKiSi? ESZ;P{’EHLW AN
GELENEKSEL DERLEME
Burcu GENC KOSE
5 HEMSIRELERDE HUZUR DUZEYi VE MESLEKI DOYUM Ayse GUMUSLER
ARASINDAKI ILISKI BASARAN
Bahar KEFELI COL
. . . . . : Biisra YUKSEL
3 CERRAHI YOGUN BAKIM HEMSIRELIGINDE YAS SURECI Senay KARADAG ARLI
Makbule Tokur Kesgin
< 4 GENETIC STUDIES AND NURSING frem Oztiirk
™ g
= o
o 2
3 s Hiisne BOLAT
%) § 5 The Role of Exercise and Microbiota Interaction in Healthy Life Kenan BOZBAY
~ . Taner AKBULUT
3 |5
< Qo
I = .
= 5 THE ORAL AND DENTAL HEALTH OF INDIVIDUALS WHO Ert(')fT ‘B’rs“D?IMehmet iefan
PARTICIPATE IN SPORTS e
Karadede
DIGOKSIN TEDAVISI SIRASINDA GORULEN KAN _ Tugge Uskur
7 DUZEYLERININ CESITLILiGi: RETROSPEKTIF BiR VERI Oya Giiven
ANALIZI Mustafa Tat
Dog. Dr. Ziimriit AKGUN
8 ELECTRONIC CIGARETTES AND ITS DAMAGES SAHIN
Ogr. Gor. Volkan KINA
9 PULMONARY REHABILITATION PROGRAM USED IN THE 8gr' gér'ZY°l'f?:‘ EKIE%N
TREATMENT OF COPD PATIENTS siniNr' tmrd

Academy Global Conferences & Journals

ﬂ‘\ P — “ — o
® ook
UASIOURNAL 4 —

ejomnalcon ACADBNY




F
LT
S -

&

ACADEY,
Pl

www.akademikongre.org

BURSA 2nd INTERNATIONAL CONFERENCE ON HUMANITY AND SOCIAL SCIENCES
BURSA 2nd INTERNATIONAL CONFERENCE ON HEALTH AND SPORTS
BURSA 2ND INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING

ARTDergi 1st INTERNATIONAL GROUP EXHIBITION
MAY 10 - 12, 2024
BURSA

Meeting ID: 816 0458 4722 Passcode: 202224

10 Mayis / May 10, 2024 / 15:00 — 17:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
NON-WOVEN SURFACE PRODUCTION BY WET LAYING Mediha Demet AYSIN
METHOD FROM CHICKEN FEATHER FIBERS Siimeyye USTUNTAG
INVESTIGATION OF THE EFFECT OF DIFFERENT Eztgﬁ”\“(hfnfzee”r
PRODUCTION PARAMETERS ON HASTELLOY-X nelt Giinay Bulut
MATERIAL PROPERTIES BY SELECTIVE LASER MELTING S |1 unay Buiutsuz
Ozkan Gokcekaya
METHOD .
Takayoshi Nakano
SOLVING MAXWELL SYSTEM IN ELECTRICALLY AND
MAGNETICALLY ANISOTROPIC INHOMOGENEOUS Meltem Altunkaynak
MATERIALS
Ekinsel Akca
Miige Kirgal
DEVELOPMENT OF A NEW GENERATION ACCOUNTING Ercan Basa
~ INFRASTRUCTURE Goksen Caliskan
< [ M. Fatih Akay
= % Ceren Ulus
@)
3 = Alper KARAKAS
g 2 A CASE STUDY OF FASTENER PRODUCTION WITH FINITE | Prof. Dr. Binnur GOREN
= < ELEMENT SIMULATIONS KIRAL
- = Hatice SANDALLI YILDIZ
[«}]
% % Gizem SACAL
2 INDOOR LOCATION DETECTION SYSTEMS WITH gg;er]e)r; %i‘fntFGﬁrkan
ARTIFICIAL INTELLIGENCE METHODS VUKSEK
Dog. Dr. Hidayet TAKCI
DESIGN OF AN ARM BASED LORA MODULE SYSTEM FOR fjgﬁgirffﬁr?est demic
THE MEASUREMENT OF AIR QUALITY AT PUBLIC BUS CAmEL ST S0yce
Hiiseyin Tiiren
STOPS !
Savag Sahin
TAQIALDEEN
IWM Electric Vehicle; Wheel’s Slip Control by Adaptive Fuzzy ABOALKIBASH
Logic Methodology. Dog. Dr. ALI TURKCAN
Dr. MURAT AYAZ
Opr. Gor. Dr. Mustafa
) Bugday
DISK FREN VE KAMPANA FREN KARSILASTIRMASI Burak Sekman
Melih Keskin
Senanur Haleplioglu
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DEPREM DURUMUNDA BAGIMSIZ ACIL SEBEKE AGI Ayse Hiimeyra CENGIZ
1 KULLANIMI Celalettin AYDEMIR
Yunus Emre KARASU
PREDICTIVE MAINTENANCE AND FAILURE E:EEHD?%Z;;( Alp KUT
2 MANAGEMENT SYSTEM BY COLLECTING DATA FROM Bita.Gha.lsemkEani P
PLC IN THE FIELD
Hatun OZCAN
3 A Study on Sustainable University Ranking Systems Nezir AYDIN
Ismail EKMEKCI
WARNING SYSTEM DESIGN WITH MICRO- ii‘i‘s Pg'f"lt(
4 ELECTROMECHANICAL SYSTEMS IN CASE OF EXTERNAL | h“g ;)( ‘f‘?l“
INTERVENTION IN ELECTRONIC WATER METERS AND s: : ISrah?rfl
CLASSIFICATION WITH MACHINE LEARNING vas
s Y
z THE IMPORTANCE OF ERGONOMIC DESIGN IN FOREST
o 2 5 INDUSTRY PRODUCTS Dr. Ufuk YILMAZ
s |5
= X i Zeynep CERDIK
- q:)E 6 Artma Camurlarindan Biyogaz Uretimi ve Enerjiye Doniisiim Mustafa Aslan
-
< o i
I &) Gokee ALIBAZ
Prof.Dr. Ahmet Kiirsad
7 BIR CORAP FABRIKASINDA ALTI SIGMA ILE SUREC TURKER
IYILESTIRME Prof.Dr. Siileyman ERSOZ
Dog.Dr. Adnan AKTEPE
Dr.Ars.Gor. Ali Firat INAL
8 THEORETICAL EXAMINATION OF DRONE MOTION UNDER | 0 o\
THE INFLUENCE OF WIND
o THE EFFECT OF NEW DARRIEUS TURBINE DESIGNS AND Mehmet Bakirct
WIND VELOCITY PROFILE ON TORQUE VALUES Yasser Abbas Ali Al-Sudani
INVESTIGATION OF INTELLIGENT TRANSPORTATION
10 SYSTEMS Ayse UNAL
APPLICATIONS IN URBAN TRANSPORTATION: A CASE Mehmet Salih SEN
STUDY OF SIiRT
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Hizmete Agilacak Giizergahlarda Ust Yap1 Uygulama Karar EIEZ? Mithendisi Ilkem

Ars. Gor. Dr. Onur SAHIN

Karayolu ve Havayolu Ust Yap1 Uygulamalarmin Karstlastirmali
Incelenmesi

Insaat Miihendisi flkem
ELCI
Ars. Gor. Dr. Onur SAHIN

ANALYZING THE CONCEPT OF INTERMEDIATE SPACE IN
DESIGN THROUGH EXAMPLES

Ars. Gor. Aysenur
KANDEMIR

Dr. Ogr. Uyesi Turgut
Kalay

EVALUATION OF MINING SITES IN TERMS OF
ENVIRONMENTAL IMPACTS AND LANDSCAPE
RESTORATION WORKS

MASTER’S STUDENT
GOKCE CAN

ASSOCIATE PROFESSOR
ELIF AKPINAR KULEKCI

YUMURTA AKI KATKISININ HORASAN HARCININ
DAYANIMINA ETKISININ INCELENMESI

Talha Furkan Mucuk

THE STATUS OF IGDIR PLAIN AGRICULTURAL SOILS IN 81?5 K?‘bakk
TERMS OF SOME (Fe, Zn, Mn, Cu) MICRONUTRIENTS. gur Simse
MAYALARDAN iZOLE EDILEN LiPITLERIN BiYODIiZEL Hiiseyin AVCI

URETIM KAPASITELERI

Prof. Dr. Sahlan OZTURK
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SERBEST STIL ADOLESAN GURESCILERDE PLIOMETRIK

1 EGITIMIN FiZIKSEL UYGUNLUK PARAMETRELERINE Talha Gékge
o ETKISI
Q
>
~ <
P ;L:D ’ PROFESYONEL FUTBOLDA MAC ESNASINDA GORULEN Nurten DINC
9 a SAKATLANMA ORANLARI Ezgi ABAY BESIKCI
& 3
= | E
= REKREASYON BOLUMUNDE OGRENIM GOREN . ;
:(' = 3 OGRENCILER PERSPEKTIFINDEN “REKREASYON” g[zeliﬂ:lf:g&g?K%?Ea
T 23 KAVRAMINA ILISKIN METAFORIK ALGILARI &
2 o 3 Uzm. Ogr. Gokge AVCU
4 GECIKMIS BASLANGICLI KAS AGRISINDA (DOMS) - Ars. Gor. Emsal Cagla
ENDORFIN’IN POTANSIYEL ROLU AVCU

Dog. Dr. Taner AKBULUT
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DECLINE IN BIODIVERSITY OF HYRCANIAN FOREST DUE Mahsa Kooch , Seyed
TO COAL MINING ACTIVITIES Hojjati , Tavakoli Yahya
EXPLORING FACTORS INFLUENCING THE SUCCESS OF
HIGH CONSERVATION VALUE AREAS IN OIL PALM Yanto Kwatrina , Santosa
PLANTATIONS: A PRELIMINARY STUDY Rozza Tri
UTILIZING BITUMINARIA BITUMINOSA (L.) STIRTON AND
MICROBIAL BIOTECHNOLOGIES FOR REVITALIZING 0. Zennouhi, Mderssa
DEGRADED PASTORAL LANDS: A CASE STUDY IN THE Ibijbijen, Bouiamrine
= MIDDLE ATLAS OF MOROCCO Nassiri
© o
Z e COMPARATIVE ANALYSIS OF THIRD-GENERATION - .
- S RESEARCH DATA FOR ASSESSING SOLAR ENERGY Claudineia Teresa, Elison
< ) POTENTIAL Jardl_m , Lu_clar_1e Rafael.
N < Brazil Salvi, Bierhals Haag
~ [«5]
| % POULTRY MANURE-DERIVED BIOCHAR AS SOIL
- o AMENDMENT FOR RECLAIMED SANDY SOILS IN ARID Mohamed Hammam
% — AND SEMI-ARID REGIONS
)
DETERMINING SOIL LOSS BY EROSION ACROSS VARIOUS Valmir Fran . Baloshi
LAND COVER CATEGORIES AND SLOPE CLASSES IN Gioka Nehat’ Toromani
BOVILLA WATERSHED, TIRANA, ALBANIA Joxa, X !
Collaku Elvin
MAPPING THE SPATIAL VARIABILITY OF BTEX
CONCENTRATIONS AT A SOUTH AFRICAN Dr. Raeesa Johnson , Ryan
INTERNATIONAL AIRPORT S. Moolla
LOCAL DAYAK PERSPECTIVES ON WILDLIFE IMPACT .
FROM OIL PALM DEVELOPMENT Assis. Prof. Dr. Sunkar
Saraswati, Santosa
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BIOMECHANICAL MODELING AND SIMULATION:
COMPARING HUMAN ARM MOTION TO ENHANCE
1 ASTRONAUT TASKS DURING EXTRA VEHICULAR Yash Gupta Vardhan
ACTIVITY
ASSESSMENT OF DATA MINING TECHNIQUES IN .
2 PREDICTING SOFTWARE RELIABILITY PERFORMANCE i’jggp Wahid , Abdul
ENHANCING VOWEL SPEECH VIA PITCH AND FORMANT
3 FREQUENCY ANALYSIS M. Vanitha Lakshmi
4 LONG-TERM ANALYSIS OF PROFITABILITY ESTIMATION Stephan Lahl , Printz
- WITH A FOCUS ON BENEFITS Kristina , René Jeschke ,
5__6 Vossen Sabina
[) ADVANCEMENT: AUTOMATIC CALIBRATION
o 2 5 FRAMEWORK FOR HYDROLOGIC MODELING VIA J. M. Goonetilleke , B
= < APPROXIMATE BAYESIAN COMPUTATION McGree
®) [
| e EXPLORING AN INNOVATIVE CLOUD MODEL: BRIDGING
% < THE GAP BETWEEN PHYSICAL AND VIRTUALIZED Asim Majeed, Mak Rehan
- o 6 BUSINESS ENVIRONMENTS FROM THE CUSTOMER'S Bhana, Prof. Dr. Rebecca
- @] PERSPECTIVE Bolia, Nizam Goode , Mike
3 w illiams
T a :
o ENHANCEMENTS TO THE DIFFRACTIVE DETECTOR
‘5 7 CONTROL SYSTEM OF ALICE FOR RUN-II AT THE LARGE Monz6 Hernandez, M. Leon
2 HADRON COLLIDER Martinez
ASSESSMENT OF SHEAR STRENGTH FOR COLD-FORMED Bourahla Idriss. Nour-
8 STEEL SHEAR WALL PANELS: A NUMERICAL ANALYSIS Eddine Rouaz, Kahlouche
Sid Ali, Farah Rafa
UTILIZING ACCOUNTING METHODS FOR INHERITED
9 OBJECT-ORIENTED CLASS MEMBERS Assis. Prof. Dr. Al Dallal
Jehad
DEVELOPING A WEB 2.0-BASED PRACTICAL WORKS Khalid Bouikhalene,
10 MANAGEMENT SYSTEM: A CASE STUDY OF SULTAN Ghoulam Belaid , Zakaria
MOULAY SLIMANE UNIVERSITY Mouncif , Hicham
Harmouch
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IMPACT OF SCALPING ON THE MECHANICAL PROPERTIES | Nagine Nguyen , Hassan
OF GRANULAR SOILS Ngoc , Marot
1 Bendahmane, Fateh Didier
SIMULATING AND ANALYZING THE MOTION
CHARACTERISTICS OF INDIVIDUAL ROCKFALLS: A .
2 STATISTICAL APPROACH Wang Teh, Dr. Chin Lee
FIELD AND PETROGRAPHIC CORRELATIONS OF
3 CHARNOCKITIC AND ASSOCIATED GRANITIC ROCKS IN | Assis. Prof. Anthony
THE AKURE AREA, SOUTHWESTERN NIGERIA Ademeso Odunyemi
— APPLICATION OF CSAMT METHOD IN INVESTIGATING
£ A COMPLEX ROCK MASS STRUCTURE AND CONCEALED Yuxin Gama, Qingyun
= TECTONIC FEATURES: CASE STUDIES Chen Di, C. Dinis da
>
8 UNIFIED EQUATION FOR WATER SURFACE PROFILE
o > 5 ALONG SIDE WEIRS IN COMBINED TRAPEZOIDAL AND Abdulrahman Abdulrahman
= 2 EXPONENTIAL CHANNELS
Z IS
9 g COMPARATIVE ANALYSIS OF CO-SEISMIC GRAVITY
< < CHANGES: GRACE OBSERVATIONS VERSUS FINITE-FAULT
% > 6 MODEL PREDICTIONS FOR THE 2012 MW = 8.6 INDIAN Dr. Rahim Amin
3 S OCEAN EARTHQUAKE OFF-SUMATRA
| =)
[y
% < GEOTECHNICAL CHARACTERISTICS AND COMPRESSION | 0 o0
« 7 BEHAVIOR OF ORGANIC DREDGED SEDIMENTS Inci ,
s Develioglu
a
2 OPTIMIZING PRODUCTION WITH EJECTOR ﬁr'l::“ghuarﬁ’{r?geéﬁ‘i'acvgg
b 8 INSTALLATION: A CASE STUDY FROM OFFSHORE Rgcky’ Supriatna '
OPERATIONS IN THE NORTH WEST JAVA FIELD Tehuparing Cosmas
NUMERICAL SIMULATION OF OIL-WATER
o DISPLACEMENT IN PETROLEUM RESERVOIRS: TWO- Assoc. Prof. Dr. Honma
DIMENSIONAL OBSERVATIONS AND APPLICATIONS Nasiry, Shigeo Ahmad
10
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ANALYSIS OF TWO-STAGE SYSTEM FACTORS IN BIOGAS Zainol Salihon. R. Rahman
GENERATION FROM WASTE VIA BIOFILM REACTOR .
Abdul Rafi
ZEOLITE ION EXCHANGE AND IONIZING RADIATION FOR
NITROGEN AND PHOSPHORUS ELIMINATION IN Tak Kim, Youn , Namon
LIVESTOCK WASTEWATER Myunjoo
EFFECT OF ELASTICITY OF CRUDE OIL PARTICLES ON Dr. Narasingha
S HYDROCYCLONE SEPARATION EFFICIENCY Suppamassadu, P.
'8 Narataruksa
— % Assis. Prof. Dr.
— e IMPACT OF OPERATIONAL PARAMETERS ON CALCIUM Jeimrittiwong
2 g CARBONATE DEPOSITION IN PLATE HEAT EXCHANGERS Suppamassadu, , S.
O o Tungkamani
- >
< n
n csd Phavanoma Narataruksa,
- =X CFD ANALYSIS OF FLOW BEHAVIOR IN PACKED-BEDS g:ggﬁﬁisulggﬁg‘sssadu'
- k%) WITH AND WITHOUT STATIC MIXERS PR
< © Tungkamani Rungrote ,
I % Prayut Jiamrittiwong
= GUIDED STRUCTURE FACILITATING SIMULTANEOUS
o REACTION AND SEPARATION IN MICROCHANNEL Assoc. Prof. Dr. Salah
Tagawa , Hiroshi Aljbour
REACTORS
Yamada
REMOVAL OF LEAD(I1) AND CADMIUM(II) IONS FROM
AQUEOQOUS SOLUTIONS VIA ADSORPTION ON ACTIVATED S. Udeye, Insuk
CARBON DERIVED FROM CASHEW NUT SHELLS Tontrakoon , V. Tangjuank
REMEDIATING CONTAMINATED SOIL THROUGH -
HYDROGEN PEROXIDE OXIDATION Adela Goi, Mingora
Trapido, Nadana Kulik
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A NOVEL MULTIRESOLUTION APPROACH FOR ROBUST
AFFINE PARAMETER ESTIMATION OPTIMIZATION Jefy Dinesh Peter
DENGUE TRANSMISSION MODELING: EXPLORING
INTERACTIONS BETWEEN INFANTS, PREGNANT WOMEN,
AND ANTIBODIES R.P. Pongsumpun
COMPARATIVE EVALUATION OF DENGUE PATIENTS:
PREGNANT VS. NON-PREGNANT COHORTS Dr. Chat Peseeko
o~
- g
zZ o COMPARATIVE ANALYSIS OF DENGUE PATIENTS:
3 B PREGNANT VS. NON-PREGNANT MODELS Randa Pongsumpun
< pu
3 f_—u MODELING DENGUE DISEASE DYNAMICS
- O INCORPORATING VIRUS INCUBATION PERIOD IN Assis. Prof. Dr. Penabe.
z:' E MATHEMATICAL FRAMEWORK Pongsumpun
I
STOCHASTIC RESONANCE IN NONLINEAR SIGNAL Yougquofo Wang. Lenanmo
DETECTION: AMPLIFYING WEAK SIGNALS WITH NOISE Wu 3(0 9.
EXPLORING COMPUTATIONAL GEOMETRY THROUGH Prof. Dr. Marco lee
TWO SPATIAL EXPERIMENTS N
Hemmerling
STUDY ON THE VIABILITY OF EMBEDDED REAL-TIME
SYSTEMS Dr. YongXia, JIN
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ASSESSING THE QUALITY STANDARDS OF HOSPITAL Dr. Gharehbagh
1 PHARMACIES IN THERAPEUTIC CENTERS ASSOCIATED Y, Hamishehkgr
WITH KERMANSHAH UNIVERSITY OF MEDICAL H.A hababa ’
SCIENCES, IRAN A9
2 OPTIMIZING VISIBLE LIGHT COMMUNICATION SYSTEMS Mahmoud H. Aly, Ivan
THROUGH NATURAL LIGHT INTEGRATION Andonovic, Moustafa Beshr
INTEGRATING WIRELESS BODY AREA NETWORKS WITH
WEB SERVICES: REVOLUTIONIZING UBIQUITOUS .
3 HEALTHCARE PROVISIONING THROUGH ARCHITECTURE | O9unduyile O. Oluwgbenga
DYNAMIC BRAIN WAVE ACQUISITION AND
4 PSYCHOACOUSTIC ANALYSIS IN REAL TIME Dipali SShweta , ingh
Mahajan , Bansal Rashima
ENHANCING COMBAT EFFECTIVENESS IN NEW
™ = 5 GENERATION FIGHTER PLANES THROUGH HUMAN Binov Bhargavan
3 g FACTORS CONSIDERATIONS Y Bharg
z |3
9 E CONSTRUCTING AN INTEGRATED RELATIONAL
< LL DATABASE UTILIZING SWISS NUTRITION NATIONAL Helena Einsele
99} = 6 SURVEY AND HEALTH DATASETS FOR DATA MINING '
hag [ Dr. Jenzer Farshideh
N OBJECTIVES
| c
3 3
< o CAN EEG TESTING AID IN BRAIN TUMOR
T o) 7 IDENTIFICATION? M. Sharanreddy, P. K.
Kulkarni
EXAMINING THE HAZARDS OF INADEQUATE MEDICAL
8 WASTE MANAGEMENT PRACTICES ON HUMAN HEALTH Babanyara Ibrahim, Garba
AND THE ENVIRONMENT: A REVIEW OF LITERATURE Bogoro., M. Y.Abubakar,
EXAMINING MAINTENANCE STRATEGIES AND
9 RELIABILITY OF VITAL MEDICAL EQUIPMENT IN Flanagan Peter , Gibson
HOSPITALS: IMPACT ON PATIENT OUTCOMES John
SELECTIVE DYNAMIC FEATURES FOR HEART DISEASE
CLASSIFICATION Assoc. Prof. Dr. Walid
10
Khelood
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ABSTRACT

Singularity theory aims to understand the generic types of singularities and make the
classification, such as cusp, folds or crossing etc. Singularities can occur in a variety of contexts
and their nature may vary depending on the geometric structure they belong to. Developable
surfaces is a subclass of ruled surfaces that have zero Gaussian curvature. It is possible to flatten
a developable surface into a plane without it extending or tearing. This attribute enables them
to practically identify the singularities that are their own. In this paper, we observe three kinds

of singular points through developable surfaces by using an alternative frame.

Keywords : Developable surface, singularities, alternative frame.
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Nevsehir Haci Bektas Veli University
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ABSTRACT

One of the important issues of curve analysis is to conduct research to obtain different types of
relationships. It encompasses various concepts and techniques. These techniques focus on
preserving the main features of the curves, such as axes, angles or directions. In this study, an
algorithm that enables the bond between family members to be obtained in a fixed direction is

introduced.

Keywords : Helix, constant precession curve, k-slant helix.
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OZET

Bu calismada En Kiiciik Kareler (EKK) Tahmin Edicisi ile beyaz giiriiltii iceren sentetik bir
verideki giiriiltii filtreleme isleminin dogrulugu tizerinde durulmustur. Dogruluk, algoritmada
Vandermonde matrisi kullanildigi durumda, Bernstein-Vandermonde matrisi kullanildig:
durumda ve ayrica ¢6ziim i¢in Normal Denklem ve QR carpanlara ayirma metotlarinin
kullanildigr durumlar i¢in ayr1 ayr1 karsilastirilmistir. Filtrelemenin dogrulugu giirtilti
icermeyen sentetik veri ile giiriiltiilii veriden filtreleme ile elde edilen sonug arasindaki ortalama
karesel hata (Root Mean Square Error- RMSE) ile ifade edilmistir. Ayrica algoritmada ortaya
¢ikan Gramian matrisinin kosulluluk indeksi incelenmistir. Test sonuclari, en iyi sonucun
Bernstein-Vandermonde matrisi ile birlikte QR c¢arpanlara ayirma metodunun birlikte
kullanildig1 durumda elde edildigini gostermistir.

Anahtar Kelimeler: Giiriiltii ayiklama, En Kiigiik Kareler, Bernstein-Vandermonde, Normal

Denklem, QR ¢arpanlarina ayirma.

1. GIRIS

En kiigiik kareler (EKK) yontemi ilk filtre olarak kabul edilebilir. Gegmisi 1700’lerin son on
yilina kadar dayanmaktadir. Gauss ilk olarak matematiksel astronomi i¢in icat etmis ve
kullanmistir (bak. sayfa 6 [1]). Giiniimiizde, Kalman ve Levenberg-Marquardt gibi siklikla
kullanilan filtreleme ve optimizasyon algoritmalarinin temelini teskil etmektedir.

EKK metodu, dogrusal regresyon, egilim analizi, tahminleme ve veri diizeltme gibi farkl
amaglar icin, finansal tahminlerden, ekonomik analizlere, tibbi goriintii islemeden robotige
kadar ¢cok genis bir spektrumda popiiler olarak kullanilmaktadir. Dogrusal regresyonda, bir
bagimsiz degiskenin bagiml bir degisken tizerindeki etkisini modellemek igin
kullanilmaktadir. Trend analizinde, zaman serisi verilerindeki egilimleri belirlemek i¢in
kullanilmaktadir. Tahminleme uygulamalarinda, gelecek olaylar1 kestirmek icin
kullanilmaktadir. Veri diizeltmede, giiriiltii iceren zaman serilerindeki giirtiltiiyii elimine
ederek, daha dogru ve kararli sonuglar elde etmek i¢in kullanilmaktadir. Bu ¢alismada en
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kiigiik kareler metodu ile veri diizeltme yani giirtiltiili verideki giirtiltiilerin elimine edilmesi
iizerinde durulmustur.

Fizik bilimi veya miihendislikte yaygin bir problem, deneysel verilerin diizgiin bir egri ile
temsil edilmesidir. Bircok nedenden dolayi, bu amag i¢in analitik bir fonksiyon kullanmak ve
boyle bir fonksiyonu agik, sayisal bigimde elde etmek siklikla arzu edilir. Bu sekilde
kullanilan tiim fonksiyonlar arasinda polinom en yaygin olanidir. En kii¢iik kareler, verilen bir
veri setine en iyi uyan egriyi, genellikle bir polinomu, bulmak i¢in kullanilan matematiksel bir
yontemdir. En 1yi uyan egri, veri ile egri arasindaki farkin karesi olan artiklarin minimize
edilmesi ile bulunur.

EKK problemleri dogalar1 geregi siklikla, kotii kosullu olduklarindan, bir en kiiciik kareler
algoritmasi tarafindan elde edilen sayisal dogruluk biiyiik 6l¢iide algoritma se¢imine baglidir
[2]. Verileri bir polinom ile uydurmaya yonelik basit yaklasim, sayet polinom derecesi
ornegin 3 veya daha az ise, 6zel bir sorun teskil etmez. Daha yiiksek dereceler i¢in en biiytik
sorun, algoritmada ortaya ¢ikan Vandermonde matrisinin genellikle kotii kosullu olmasidir.
Bu nedenle, ¢6ziim i¢in basit algoritmalar giivenilir olmayan sonuglar {iretebilir [3].

EKK ile filtreleme klasik yaklasim, bir [to,t1] arali§inda bir zaman serisi verildiginde, bu
zaman serisine uyacak en iyi egriyi, normal denklemin ¢oziimiinii kullanarak bulmaktir (bak.
sayfa 9 [1]). Ancak burada ortaya ¢ikan kotii kosulluluk problemi ile basa ¢ikabilmek i¢in
literatiirde ¢esitli ¢coziimler 6nerilmistir.

Dogrusal bir sistemin kotii-kosullulugu, ¢6ziim vektoriiniin sag taraf vektoriindeki kiigiik
degisikliklere olan duyarliligidir. Problem verilerindeki kiigiik bir degisikligin ¢6zlimde ne
kadar biiyiitiilecegini gosterir. Bunun varsayilan nedeni, normal denklemleri olustururken
denklem sisteminde var olan her tiirlii kotii kosullanmay1 karesini alarak biiylitmemizdir. Bu
nedenle ortogonal doniisiim, normal denklemlerden ve bunlarin kétii kosulluluklarindan
kacinmak gibi 6nemli bir avantaja sahip goriinmektedir [4]. Bu sebepten dolay1, en kiiclik
kareler problemi, normal denklemin ¢6ziimii yerine, QR ¢arpanlarina ayirma yontemi ile
¢Ozlilmesi tercih edilmektedir [5].

Diger taraftan, bir [to,t1] araliginda bir zaman serisi verildiginde, Vandermonde matrisini bu
zaman araliginda ([to,t1] tabaninda) olusturmak yerine Bernstein tabaninda ([0,1])
olusturmanin (Bernstein-Vandermonde) kotii-kosullulugu iyi yonde gelistirdigi ifade
edilmistir [6,7].

Bu ¢aligmanin amaci, sentetik bir veriye eklenmis beyaz giiriiltiiyli ayiklama isleminin
performansini (dogrulugunu), EKK algoritmasinda, normal denklem, QR ¢arpanlarina ayirma,
Vandermonde matrisi ve Bernstein-Vandermonde matrisi kullanildiginda karsilastirarak,
gozlemlemektir.

Bu ¢alismanin sonraki boliimlerinin icerigi su sekilde 6zetlenebilir; 2: boliimde, EKK
algoritmasi kisaca verilmis daha sonrada deney cergevesi tanimlanmstir. 3. Boliimde sonuglar
ve degerlendirilmesi verilmistir. Son boliim olan 4. boliimde deney sonuglari tartisilmis ve
gelecekte yapilmasi hedeflenenler belirtilmistir.
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2. Materyal ve Yontem

2.1. En Kiiciik Kareler Tahmini ile Polinom Uydurma

Y, , veri say1s1 m olan herhangi bir ayrik zaman serisi olsun. Bu zaman serisine
uydurulabilecek, derecesi nolan bir polinom asagidaki yazilabilir,
y,=a,+at +a,t’ +...+at',i=1...,m

Bu denklemde; vy, , t, zamanindaki 6l¢iimdiir. Bu denklem sistemi matris formunda asagidaki
gibi ifade edilebilir.

Y =HA

Bu son denklemde Y , H ve Asirasiyla mx1, mxn ve nx1 matrislerdir. Genel olarak, 6l¢tiim
sayis1 polinom mertebesinden biiyiik olmalidir. Boylece, denklem sistemi artik belirlenmis
(over determined) olur; yani m>n.

EKK yonteminin amaci, polinom optimal olarak (en az hata ile) verilen 6l¢iim 6rnegine yani
Y vektoriine uyacak sekilde, polinom katsayilar matrisi veya vektorii olan A ’y1 tahmin

edebilmektir. Bagka bir ifade ile A, [V — HA| minimize edilecek sekilde belirlenmelidir.

Klasik olarak, bu minimizasyon problemi, yukarida matris formunda verilen denklemin
asagidaki gibi ¢ozerek elde edilebilir;

HTHA=HTY = A=(H"HJ'HTY

Bu son denklem normal denklem olarak isimlendirilir ve H™H matrisi Gramian matrisi olarak
bilinir (bkz. Sayfa 10 [1]). Gramian matrisinin tersinin hesaplanmasinda yasanan zorluk, H
matrisinin siitunlarinin lineer bagimsizligini ifade eden, matris ranki ile ifade edilebilen kotii-

kosulluluk problemi ile ilgilidir. Biiyiik 6lgekli problemlerde, H'H ’nin tersini hesaplamak
hem hesaplama agisindan maliyetli hem de potansiyel sayisal kararsizliklara neden
olabilmektedir. Kotii kosulluluk ile ilgili sorunlart asmak igin, normal denklemin QR
carpanlarina ayirma kullanilarak ¢6ziilmesi tavsiye edilmektedir. Ayrica, t,,i=1---m,

degerleri yerine [ -1, 1] gibi simetrik bir araliktan esit araliklarla se¢ilmis sayilar koyarak
Vandermonde matrisi H'nin kosul durumunu iyilestirmek miimkiindiir.

2.3. Veri ve Deney Cercevesi

Bu caligmada veriler asagidaki kinematik denklem kullanilarak iiretilmistir;
1
h(t) =h, — = gt
(t) =hy 59
Bu denklem ikinci dereceden bir polinom olup, h, baslangi¢ yiiksekliginden serbest diisen bir

cismin yiiksekligini zamanin bir fonksiyonu olarak ifade etmekte olup, burada g yergekimi
kuvvetini temsil etmektedir. Bu galismada Vandermonde matrisi t  [0,60] araligi 1000 esit
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parcaya boliinerek hesaplanmistir. Boylece Vandermonde matrisinin boyutu n. dereceden bir
polinom igin 1000 xn olup, artik belirlenmistir (over-determined).

En kiiciik kareler tahmin edicisi ile polinom uydurmanin dogrulugunu farkli metodolojiler ile
test edebilmek i¢in, yukarida verilen denklem ile olusturulan verilere beyaz giiriiltii
eklenmistir. Beyaz giiriiltii, MATLAB’1n ‘wgn’ fonksiyonu kullanilarak olusturulmustur.
Deneyde kullanilan tiim parametreler Cizelge 1°de verilmistirg

Cizelge 1. Deneyde kullanilan parametreler

ho Om
g 9,81 m/s?
Vandermonde Tabam t=0,...,60
Bernstein-Vandermonde Tabam t=0,...,1
Beyaz Giiriiltii Giicii 50 dBW
Polinom Derecesi n=1,2,...,30

Tiim hesaplamalar Matlab iizerinde gergeklestirilmistir. Bunun i¢in asagidaki gibi taniml bir
Matlab fonksiyonu kullanilmistir;

[x1,x2,c¢]= LSPolyFit(t,b,order)

Bu fonksiyonun giris ve ¢ikislarinin agiklamalar1 Cizelge 2’°de verilmistir. Burada, Gramian
matrisinin kosulluluk indeksi, c, MATLAB’1n ‘rcond’ fonksiyonu kullanilarak
hesaplanmaistir. Bu fonksiyon 0 ila 1 arasinda degerler vermekte olup, 1 matrisin durumunun
en iyi, 0 ise en kotli oldugu durumu gostermektedir.

Bu ¢alismada, metotlarin dogrulugu temel olarak, temiz veri, h(t) ile giiriiltiili veriden
filtrelenerek elde edilen veri, he(t) arasindaki ortalama karesel hata (RMSE) ile verilmistir.

Cizelge 2. LSPolyFit fonksiyonunun giris ve ¢ikiglari.
Fonksiyonun Girisleri

t Zaman vektorii, Vandermonde matrisinin tabanidir.

b Filtrelenmek istenilen zaman serisi vektori

order | Polinom derecesi

Fonksiyonun Cikislar:

x1 | Normal denklem ¢6ziimii ile elde edilen polinom katsayilari

X2 | QR carpanlara ayirma ile elde edilen polinom katsayilari

c Gramian matrisinin kosulluluk indeksidir.

3. SONUCLAR VE DEGERLENDIRME

Gorsel 1’de Vandermonde matrisi kullanildiginda, yani Vandermonde matrisinin tabani igin
ger¢ek zaman araligl, t e [0,60], kullanildiginda ortaya ¢ikan sonuglar verilmistir. Buna gore
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en iyi sonug (en kiiclik RMSE degeri), beklenildigi iizere verilerin tiretildigi denklemin
derecesi olan n=2 i¢in gerceklesmistir. Diger taraftan, Gramian matrisinin kosulluluk
indeksinin polinom derecesi ile birlikte dogrusal olarak dramatik bir sekilde distiigii, yani
matris durumunun kotiilestigi goriilmektedir. Polinom derecesi n=30 i¢in, hem Normal
Denklem ¢6ziimiinden elde edilen filtrenin, hem de QR carpanlara ayirma metodundan elde
edilen filtrenin gercek veriden oldukga saptigi gozlemlenmektedir. Bu durum Gramian
matrisinin kosulluluk indeksinin ¢ok kii¢lik olmasindan kaynaklanmaktadir.

10® — Normal Denklem 10°
- QR
10° 1020
4 ‘B 1040
10 _‘@ 10
103
w - e
n = %
= 10° S 109
: | 3
5
4
10% S 108
10"+ — 107100 -
10° 10120 | ‘
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Polinom Derecesi (n) Polinom Derecesi (n)
4 x10* |
|==Giriiltiili Zaman Serisi
0 oy R e o Eea, ey = Filtre (Normal Denklem)
e ba oo o~ W Wy = = < o |- Filtre (QR)
~
1 ~
s
~ |
- |
2 [~ \ -
\
-3 \
\
£ 4 \
\
5 Lo
1
-6 \
\
1 )
1
-8 ‘
-9 I
0 10 20 30 40 50 60
Zaman (t)

Gorsel 1. Vandermonde matrisi kullanildiginda sonuglar. Ust Sol Gérsel: Polinom derecesine gore
RMSE degerleri, Ust Sag Gorsel: Polinom derecesine gére Gramian matrisinin kosulluluk indeksi, Alt
Gorsel: Polinom Derecesi n=30 igin filtreleme sonuglari.

Diger taraftan, Gorsel 2’de Bernstein-Vandermonde matrisi kullanildiginda, yani
Vandermonde matrisinin tabani i¢in zaman araligi, t € [0,1] , kullanildiginda ortaya ¢ikan

sonuglar verilmistir. Buna gore en iyi sonug (en kii¢ciik RMSE degeri), beklenildigi lizere
verilerin iiretildigi denklemin derecesi olan n=2 i¢in ger¢eklesmistir. Ancak burada, Gorsel
1’deki sonuglardan farkli olarak, QR ¢6ziimii i¢cin RMSE degeri, polinom derecesi, n=10’dan
sonra neredeyse sabit kalip (yaklasik olarak 50), Gorsel 1°deki sonuca (1000’in lizerinde) gore
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cok kiiciik kalmistir. Ancak dikkat ediniz ki burada, Bernstein-Vandermonde matrisi
kullanilmasina ragmen, Normal Denklem ¢oziimiinden elde edilen filtre Gorsel 1°dekine
benzer bir RMSE profili gostermektedir. Ayrica Gorsel 2’de, Gramian matrisinin kosulluluk
indeksinin polinom derecesi n=10’a kadar dogrusal bir sekilde diigmiis, bu degerden sonra
yatay bir seyir izlemistir. Gorsel 2°de polinom derecesi n=30 oldugunda bile QR ¢6ziimiinden
elde edilen filtrenin, ger¢ek veriye dogru bir sekilde oturdugu goriilmektedir.

5 (]
o ==Normal Denklem -
- QR
10* |
r\,\ 108
3
10° <]
w "
-
g 3 100
74 =
5 =
10 -4
0
i I e e x
10715
101 L .|
10° 1020 ‘
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Polinom Derecesi (n) Polinom Derecesi (n)
x10*
0.5 T T T T

|==Giiriltiili Zaman Serisi
= Filtre (Normal Denklem)
= Filtre (QR)

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Zaman (t)
Gorsel 2. Bernstein-Vandermonde matrisi kullanildiginda sonuglar. Ust Sol Gérsel: Polinom derecesine
gore RMSE degerleri, Ust Sag Gorsel: Polinom derecesine gore Gramian matrisinin kosulluluk indeksi,
Alt Gorsel: Polinom Derecesi n=30 ig¢in filtreleme sonuglari.

Cizelge 3’de polinom derecesi n=30 i¢in Vandermonde matrisi ve Bernstein-Vandermonde
matrisi kullan1ldiginda ortaya ¢ikan sonuclar verilmistir. Buna gore agikca, en kiiciik kareler
yonteminde Bernstein-Vandermonde matrisi ile birlikte QR ¢arpanlara ayirma yontemi
kullanildiginda en iyi sonug elde edilebilmistir.
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Cizelge 3. Polinom Derecesi, n=30 icin simiilasyon sonuclari

RMSE (QR) | RMSE (Normal Kosulluluk Indeksi
Denklem)
Bernstein- 49 1679 2x1071°
Vandermonde
Vandermonde 3954 8919 2x107108
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Abstract.

We proposed an exactly solvable model of a nonrelativistic quantum linear harmonic

2
oscillator with a position-dependent mass M (x) = :2:;’2, x+a>0, a>0.0urgoal is to

generalize this model to the case of the presence of an external uniform gravitational field
Vext(x) = M(x)gx. To describe this system, we use a generalized free quantum Hamiltonian
with position-dependent mass

N
1
Hy = m;(M“izbz\/zﬁi;oMVi + MYipMPipM*:) = —t) Mx )15 + Viree(X),

which includes all possible orderings of the momentum p = —ina, and the mass function m(x)

operators that do not commute with each other. Here N = 1,2,3 ... is an arbitrary positive integer

and the ordering parameters a;, ;,y;(i = 1,2, ..., N) satisfy the conditions «; + g; +y; = —1,i =
n2m'?

2aq1! - =
Ao — By is the “free” potential. The coefficients 4and B, are

1,2, ..., N and Vp e (x) = >

expressed through ordering parameters. As a result, the frequency w of the oscillator is
renormalized. The square of the renormalized frequency can take on the values Q% > 0,

0% = 0and Q2 < 0. We consider the case Q% > 0 and show that the problem is still exactly
solvable and the wave functions of the stationary states are expressed by means of pseudo-
Jacobi polynomials. We have also found a discrete energy spectrum.
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1. Introduction

Over the last decades the various quantum mechanical systems with the position-dependent
mass M = M(x) have attracted great interest of researchers [17-39]. This is because such
systems have been found to be very useful in studying the physical and electronic properties of
semiconductors [19], quantum wells and quantum dots [20, 21], “*He” clusters [22], quantum
liquids [23], graded alloys and semiconductor heterostructures [24] etc. It should be emphasized
that the concept of a position-dependent mass occure from the effective-mass approximation to
many-body problems in condensed matter physics [17-19]. An electron in a crystal may behave
such as it has a mass different from the mass of the free electron. This altered mass is called the
effective mass. A number of researches [25,26, 27— 32] are devoted to the construction of
exactly solvable potentials for the Schrodinger equation with the position-dependent mass

Recently, we proposed the exactly solvable model of the one-dimensional nonrelativistic
guantum harmonic oscillator [36]. Wave functions and energy spectrum of its stationary states
are obtained through the solution of the corresponding Schrodinger equation with the
assumption that the mass of the quantum oscillator varies with position. We were able to solve
the problem exactly and obtained the analytic expression of the wave functions by means of
pseudo-Jacobi polynomials. We observed that a number of the energy levels is finite. We have
shown that under the limit a — oo the system recovers known nonrelativistic quantum harmonic
oscillator.

In this study, we extend our study of this model to the case when an external
homogeneous gravitational field is applied. Another generalization is that we use a new
generalized free Hamiltonian operator for describing the quantum systems with the position
dependent mass. We show that the wave functions of our model can be still expressed in
terms of pseudo-Jacobi polynomials.

2. GENERALIZED FREE HAMILTONIAN WITH THE POSITION-DEPENDENT MASS

We note that the construction of models of quantum physical systems with the position-
dependent mass starts with free Hamiltonian H, and the subsequent selection of the mass
function M(x). The base is that due to the non-commutativity of the momentum operator p =
—iha, and M(x) mass function, the question arises of their ordering in the expression for the
free non Hermitian Hamiltonian

1

H(r)lonHer — e pz. (21)

In this regard, we note that the general free Hamiltonian with the position-dependent mass is
the von Roos Hamiltonian of the form [17]:

HER = 2 (MOpMPPMY + MY pMP pM©), (2.2)

where the real parameters a, 8, y satisfy the natural condition a« + g + y = —1, but otherwise
they are arbitrary.

In this section, we present a new more generalized free Hamiltonian to solve the
problems with the position-dependent mass as
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Ho = = S, (MepMPipMYe + MYipMPBipM ), (2.3)

where N =1,2,3... is an arbitrary positive integer and the ordering parameters a;, B;,y; (i =
1,2,..., N) satisfy the conditions
ai+ﬁi+yi = —1,i = 1,2,...,N. (24)

Of these, we will assume that «; and y;(i = 1,2, ..., N) are independent. The Hamiltonian (3.6)

is more general than the Hamiltonian (2.3) von Roos [17] and the Hamiltonian

H(l),ima — %(%pz + ﬁ%p + pZ %)' (25)

proposed in [33].
We represent the free Hamiltonian (2.3) in a form

1 1
Hy = Epmp + Vfree(x): (2.6)

where the first term is called the BenDaniel-Duke Hamiltonian, Vi...(x) is the contribution from
the free Hamiltonian to the potential energy, which depends on the mass function M(x) and on
the ordering parameters «;,y; (i = 1,2, ..., N). It has a form

n2m’? n2m'
Vfree(x) = Afm— Bf W, (27)

where Ar = @ +y + ay, B = a +y and a,y are the mean values of the ordering parameters

=3, a, 7= 3 = a (2.8)
We can call (2.7) “free potential”. From the requirement that Hamiltonian (2.3) must be
Hermitian, it follows that the coefficients A; and By in (2.7) should be real. Therefore, in the
general case, the parameters «; and y; (i = 1,2,3, ... N) can be complex, provided that the relations
Y, = a;, (i=123,..N) are satisfied, i.e. a; and y; must be mutually complex conjugate.
Otherwise, they can take any values. Thus the parameters A, and B can be take any real values
and taking into account the sum of contributions of all possible orderings of the operators p =
—ihd, and M(x) to the generalized Hamiltonian is reduced to a different choice of the values
of the parameters A, and By.

Now the Schrodinger equation for the quantum systems with the position- dependent

mass in the potential field V(x) can be written in the form

{02 -0, + 2 [E Vo 0]} 900 = 0, (2.9)
where

Veff(x) =V()+ Vfree(x) (210)

is the effective potential. Consequently, (2.7) is a modification of the potential energy V (x)
and disappears at M(x) = my = const orata; =y; =0 (i = 1,2,3,...N).

It should be noted that in the case of the BenDaniel-Duke ordering Ar = B, = 0, in the
case of the von Roos ordering A = a +y +ay, By =a +v.
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3. MODEL OF THE LINEAR HARMONIC OSCILLATOR WITH POSITION-
DEPENDENT MASS IN AN EXTERNAL HOMOGENEOUS GRAVITATIONAL
FIELD

In the paper [36] exactly solvable model of a linear harmonic oscillator was constructed
with the assumption that a mass varies with the position and the potential takes the form of a
finite symmetric well:

M) = 578, VoG = MO0 oo < x < oo (3.1)
and was used the BenDaniel-Duke Hamiltonian as the free Hamiltonian. In (3.1) a > 0 is some
parameter with the dimension of length. Obviously, in the limit a —» o the dependence of the
mass (3.1) on the position x disappears, i.e.

lim M(x) = m,. (3.2)

a—oco
Now, let us assume that an external homogeneous gravitational field Ve*t(x) = M(x)gx is
applied to the finite symmetrical harmonic oscillator model. We can now write the potential energy
of our model of the quantum linear harmonic oscillator in an external homogeneous
gravitational field in the usual form as

M) w?x?

V(x) = VIO(x) + v¥i(x) = >

+ M(x)gx. (3.3)
The potential (3.3) is shown Fig.1 with the parameters my = w = A = a = 1. Taking into
account the dependence of this potential on g (the acceleration of gravity), we have chosen
two values of g with opposite signs, namely g = +£1. One observes that the value of g plays
the role of shifting the potential well to the left or right depending on the sign of the
acceleration of gravity. The existence of a potential well in both cases physically means that
the system under consideration has bound states, regardless of the sign of g.

Another generalization of the results of [36] is that in this paper, we use the generalized
Hamiltonian (2.6), i.e. we take into account all possible orderings of the operators’ p,. and
M (x) in the free Hamiltonian. As a result for the effective potential (2.10), we have now the
expression

M(x) h?

Veff(x) = Tx [szz +2gx + az_m(z)Bf]' (34)

where 0 is the renormalized oscillator frequency. The square of the renormalized frequency is
2 _ 2 4-Af—3Bf

0% =w? (1+ e ) (3.5)

Thus, in the case under consideration, the oscillator frequency is renormalized. Note that,
depending on the range of values of the ordering parameters, three cases are possible in (3.5):
N? >0, 0% =0and 02 < 0. However, only in the first case the limit relation lim 2 = w holds.

a— oo

It is clear that at the fixed values of the ordering parameters A, and B, the following limit
relations will take place both for the generalized free Hamiltonian (2.3) and for the potential
energy of the model (3.3)

—h?

lim HO = % 8,%, (11_1;{)10 V(X) =

a—oo

myw

szz + mygx, (3.6)
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i.e., in the limit when the model parameter a tends to infinity) the quantities H, and V(x)
coincide with the corresponding quantities of nonrelativistic quantum mechanics.

Now Schrodinger equation describing the motion of our oscillator model in an external
homogeneous gravitational field has the form

{a}? +2_xa +M E a?mg (szz + 2gx +azLBf)]}L|J =0. (37)

x - 2
a2+x2 h2(a2+x2) 2(a2+x2) m§

We will find a solution to this equation for the case 22 > 0. In terms of the new
dimensionless variable ¢ = 2 the equation (3.7) takes the form

(a§ + 205 + %) ¥ =0, (3.9)

where o(§) = 1+ &2, (&) = 2¢, 6(8) = ¢y — 1€ — c,&%. For the coefficients ¢, c;and ¢, we
have the following expressions

2a*myE 2a°mig _ 44 3 g
Co=—77 — Bf, ¢, = Y =2Apx0a>, xo = —
Cy = Aga“' + 4(Af - Bf) —Cp - (39)

By employing the Nikiforov-Uvarov method [14] let us look for solution y of the

equation (3.8) as follows
LG

P = 9Oy (@), p) = @, (3.10)

where = (§) is an arbitrary polynomial of at most first degree, i.e. w =my +m¢ and my; =
const. From (3.10) for ¢ (&) we obtain then following expression:

Q= 1+ 52)%en0arctan€. (311)

From the requirement of finiteness ¢ (&) at the points & = +oo, i.e. from the condition
gLiToo (&) = 0 (square integrability condition) we get m; < 0. By performing standard

calculations, one obtains the following second-order differential equation for the function y =
y(§): _
y”+§y’+a%y =0, (3.12)
with
T=%+2m, 6=6+ F—-o)n+n*+on. (3.13)

Itis seenthat v and & (¢) are polynomials, respectively, of the first and second degrees. We
now choose a polynomial =(¢) from the condition that the polynomial & (¢) is divisible by

o(é), l.e.
0 = Ao, A = const. (3.14)
Now, equation (3.12) takes the form hypergeometric type
ay" +1y' + Ay = 0. (3.15)

Taking into account (3.13), condition (3.14) gives a quadratic equation for (¢):
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n?— (' —-Dn—uoc+3=0, (3.16)

where u = A2 —n'. Since ¢’ — 7 = 0, one can obtain

m=efuc—T=eJ(u+c)é2+cf+p—cy, e==1 (3.17)

Since (&) is a polynomial, the discriminant D = ¢? — 4(u + ¢,)(u — ¢,) of a polynomial of the
second degree standing under the root (3.17) must be equal to zero. The equation D = 0 allows
us to find a constant u. In our case there are two possibilities

u= %[Co —cp+e/(co+ )+ C12], e; = t1. (3.18)

After determination y, we find (&) by the equation (3.17), then ¢(é),7(¢) and A with the help
of (3.11), (3.13) and (3.16). Thus we get

Ty = ez;iﬁ'm =eu+c,. (3.19)
From the condition of a reality =y, follows that u+c, = %[co +cy +e/(co+ )2+ cf] >
0and e, = +1, but from the condition of =; < 0 follows that e = —1. Thus we have

1
M:—|:C0—C2+\/(C0+C2)2+Cf:|,

2
Ty = —C ) (3.20)
\/2 Co+Cyt /(co+c2)2+cf
Ty = —\/% [co + ey +4/(co +c3)2 + 012] (3.21)

One can rewrite the equation (3.15) in the form.
(1+&y" + 2[mo + (my + DEY' + (u+ my)y = 0. (3.22)

Comparison (3.22) with the second order differential equation for the pseudo-Jacobi
polynomial y = P,(&;v,N) [13]:

1+¢&)y +2(v=N&Y +n(2N—n+1)y =0 (3.23)

gives us the relations v =y, N = —m; —1and u + 7; = n(2N —n+ 1) or

V:zv%’ N=yviFc—1Lu=n@N-n+1)+N+1, (3.24)
y = P& v, N). (3.25)

Here N is any positive integer number: N =1,2,3,... and n =0,1,2,...,N. Thus, a complex
combination of model parameters is quantized, i.e. u +c; =N +1=2,3,4,...0r

Aga* +4(A.— Bp) + \/(/lga‘* +4(A;— Bf))2 + 4A§x2a® = 2(N + 1)? = 8,18,32, ...
(3.26)
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Let us now express the values of the v and N using the parameters of the model

—\2A¢x0a®
. _ (3.27)
[)L‘éa4+4(Af—Bf)+J()lga4+4(Af—Bf))2 +4A5x2ab

1/2
N = [% </13a4 +4(A;— Bp) + \/(Aga‘* +4(A, - Bf))2 + 4/18x§a6>] -1 (3.28)

As follows from here, each of the quantities v and N depends on all the parameters of the model:
a, my, w,a,g and they are connected among themselves as follows:

v(N+1) = —onoi/[(N +1)2 — 4(A.— Bp) — v2]3. (3.29)

It is also clear that although the model parameters a, my, w,a, g, were originally introduced as
independent, they are not actually independent and are related to each other in a certain way
and a certain combination of them included in the right-hand side of (3.28) is quantized. Given
that, & = 2 the weight function (3.11) for the polynomial part (3.25) of the wave functions (3.10)

can now be represented as

, (D) .

px) = (1 + %) : evarCtan(E). (3.30)

Let’s now give a connection between the coefficientscy,c; and ¢, and the quantities v and N.
They have form

co=n2N—-n+1)+N+1—-v2% ¢ =-2v(N+1),
c;=N(N+1)—n(2N—-n+1), (3.31)

Aoa = “\/(N +1)2—4(4, — By —v2. (3.32)
Taking into account of (3.32), the condition 022 > 0 is now can be written in the form
(N+1)*—4(A.— B) —v*> 0.
Using now the formulas (3.26), (3.27), we can find following expression for the energy
spectrum E = E,, of the system under consideration

E, =

h 2 1
@{gaz Jaga‘* +4(A, — Bp) + \/(A‘éa‘* +4(A;,— Bp)” + 425x3as (n + E) +

2:(2)—(‘;2 [% (l‘éa“ +4(A;— Bp) - \/(Aga“ +4(A — Bf))2 + 418x§a6) —-n(n+1)+ Bf],
(3.33)

where n =0,1,2, ..., N. We see that the number of energy levels of the considered model, as in
the case of the absence of an external field [36], is finite and equal to N + 1.

Taking into account (3.10), (3.11), and (3.25), we can write down the explicit form of the
wave functions of the model under consideration

—(N+1)

wn(x) =, (1 n z_z) 2 evarctan(g)Pn (g;v, N), (334)
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where v and N are given in (3.27) and (3.28), with N = 1,2,3,4, .... Normalization constants c,,

1 N—n IT(N+1-n+iv)| |[T(2N+2-n)
an!ﬁz " T[(2N+1-2n) \/ 2N+1-2n ' (3'35)
They are found from the orthonormalization condition for the wave functions (3.34)
J2os Wi () Y () dx = Sy, (3.36)

In calculating the integral (3.36), we used the orthogonality condition for the pseudo-Jacobi
polynomials

have the form

Cp =

J2 (1 + x?)~N-tevarctanx p (x:y, NYP, (x; v, N)dx = d26pm,  (3.37)

where d? is the square of the norm of the pseudo-Jacobi polynomial and is equal to

_ 1 92n-2N _L(@N+1-2n)[(2N+2-2n)
d =iz F(2N+2-n)|T(N+1-n+iv)|?’ (3.38)

We can now show that the exact expressions (3.33) and (3.34) for the discrete energy
spectrum E,, and the wave functions of stationary states i, (x) of the considered model of a
linear harmonic oscillator with a coordinate-dependent mass in an external homogeneous
gravitational field in the limit a — oo are correctly reduced to the discrete energy spectrum and
wave functions of stationary states corresponding to a nonrelativistic quantum harmonic
oscillator with constant mass, located in an external homogeneous gravitational field:

lim E, = how (n + l) — lmooogxg, (3.39)

a—oo

lim ¢, (x) = me—%(’”xo)ﬂn(zo (x + x0)). (3.40)

To calculate these limits, it is sufficient to use the following approximate formulas, which are

valid for |x| « 1, |z| = o and a — oo:
Vi+x = 1+%x—%x2, In(1+x)= ix—%xz,
arctanx = x — §x3, I'(z+1) =V2nz e?*7%2 N = A3a?,v = —A3x,a, (3.41)

and also the limit relation for pseudo- Jacobi polynomials [39]
hm NZP ( ;vWN, N) —H,(x —v). (3.42)

4. Conclusion

In this paper, we presented an exactly solvable model of a linear harmonic quantum
oscillator with a coordinate-dependent mass in the presence of an external homogeneous
gravitational field. We used the new generalized free Hamiltonian (2.3) to describe this system.
In literature, various free Hamiltonian have been already used to describe quantum systems
with coordinate-dependent masses, and they differ from each other in the ordering scheme of
non-committing operators of momentum including p and mass M(x). The generalized
Hamiltonian (2.3) simultaneously includes the contributions of all possible orderings of the
operators p and M(x). Hamiltonian (2.3) depends on 2N independent ordering parameters
a;,y;(i = 1,2,..,N), but they contain it in the form of two coefficients A and B, (2.7). Thus, for
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the same mass function M (x), two free Hamiltonians Héi) and ng) will be equivalent if their
two parameters are equal: AS” = 4% and BY = BY”. For example, Weyl [48]and Li-Kuhn [34]
Hamiltonians

T DN T Ve T

are equal due to A" = A and B/®' = B¥. This was shown by using an explicit
transformation in [43].

The generalized Hamiltonian (2.3) is the arithmetic mean of N van Roos Hamiltonians

HPF® (i =1,2,..,N), that is,

) .
Ho = =3, HyR®, (4.2)

1 R(i 1 R(i
Ap =23, AR and B = D3N, BPRO. (4.3)

It should also be noted that the generalized Hamiltonian H, (4.2) is equivalent to one
Hamiltonian von Roos HER (2.2) with following parameters

1 1
ay =3B+ /;B§+Bf—Af, (4.4)

but H, (4.2) is not a special case of the von Roos Hamiltonian HZR (2.2).

We found a solution of equation (3.7) in the case 22 > 0 and showed that this solution is
expressed in terms of pseudo-Jacobi polynomials. One feature of the considered oscillator
model is that the number of its energy levels is finite. This is because the depths of the
oscillatory V (x) (3.3) and effective V,(r(x) (3.4) potential wells are finite and in the limit x -
+oo for them we have

Jim V() =P @5
M Ve (1) = Vegp(00) = #2- (4.6)

Table 1 displays the energies of the lowest twenty-seven levels (3.33) within quantum well
(3.4)at g = 0 depending on the parameter values By . Note that by choosing the parameter

values By in different ways, it is possible to adjust the experimental data.
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Fig.1. The variation of the potential V,,(x) with respect to separation distance x for the

values

of parametersas: my=w =h=a=1and g = +1

Table 1. Energy eigenvalues for various values of n, N, B; in the fixed number of a=0.2

E

n

37.50

62.50

1.25

53.125

103.125

128.125

1.5

68.75

143.75

193.75

218.75

2.25

90.625

190.625

265.625

315.625

P IWOIN P olwNR|o|NR|lok|lo|

340.625
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3.00 112.50
237.50
337.50
412.50
462.50
487.50
162.50
312.50
437.50
537.50
612.50
662.50
687.50

6 6.00

OO WINIFP OO WIN|IF O

Table 2. Energy eigenvalues for case n=0 and for various values of A; —B;, B; inthe

fixed
number of a=0.1.

Our results [46]
0 -0.951 -35.05 -35.541154 15
0.25 -3.400 -142.049 -142.164614 2.0
1 -46.240 -2274.05 -2274.633827 5.0
7 -230.350 -11515.50 -11515.333749 | 10.0
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OZET

Internet of Things (IoT) yani bilinen adiyla Nesnelerin Interneti derin bir teknoloji gergevesi
olmakla birlikte kiiresellesen bir alandir. Bu teknoloji ile kullanilan cihazlar farkli yontemlerle
veri aligverisi saglar. Nesnelerin Interneti ekosistemi, her gecen dakika artan veri hacmiyle basa
¢ikmak icin etkin veri yonetimi ve giiglii iletisim stratejilerine ihtiyag duymaktadir. Ozellikle
makine 6grenimi ve gomiilii teknolojilerden yararlanarak anlik veya diizenli veri toplayan IoT
cihazlarinin giinden giline sayisinin artmasi ve bu toplanan verilerin islenme siirelerinin yeni
gelen verilerle orantili olarak giderek artmasi yeni sistem tasarimlarinn gelistirilmesine yol
acmistir. Bu devasa biiylikliikteki verilerin toplanmasi ve islenmesi konular1 hala {izerine
caligmalar yapilan, iyilestirmeler sunulan bir konudur. Bu veri yogunlugunu kontrol altina
alabilmek igin drnek bir ¢dziim, Message Broker tasarimlaridir. Ozellikle anlik veri islemesine
ihtiya¢ duyan gorme engelli bireylere yardimci olma amaci tagiyan yapay zeka destekli gomiilii
sistemler, ara¢ otonom sistemleri, konum takibine dayali anormal durum tespit sistemleri gibi
gercek zamanl sistemlerde, cihazlar arasi iletisimi koordine etmek ve veri akisini optimize

etmek oldukca onemli hale gelmistir. Devasa boyuttaki bu IoT verilerinin, koordine bir sekilde
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performansli olarak islenebilmesi siirecinde, standart haline gelen Iliskisel Veritabani
Sistemleri (RDMS), Standart Mesaj Kuyruklama sistemleri (RabbitMQ, Apache Kafka gibi) de
bazen yetersiz kalmaktadir. Bu ¢aligma, farkli broker tasarimlarini ele almay1 ve Mock Data
kullanilarak yapilan isleme siirelerini NoSQL veritaban1 iizerinde analiz etmeyi
amaclamaktadir. Ayrica, veri sanallastirma teknolojisi kullanarak ¢ogaltilmis Message Broker
tasarimlarinin performans metriklerini incelemektedir. Sonuglar, Grafana araciligiyla analitik
ve etkilesimli bir sekilde gorsellestirilerek sunulmaktadir. Boylece, farkli broker tasarimlarinin
anlamli bir sekilde degerlendirmesi yapilmaktadir. Ayn1 zamanda farkli broker tasarimlari
arasindaki performans farklarini hafiza, bant genisligi, islemci kullanim1 gibi gorsellestirilmis

metrikler ile de 6l¢gmek hedeflenmektedir.
Anahtar Kelimeler : IoT, Message Broker, Mock Data, Veri Isleme, Veri Karsilastirma

MESSAGE BROKER DESIGN FOR IOT AND COMPARING DATA PROCESSING
TIMES WITH MOCK DATA

ABSTRACT

The Internet of Things, known as loT for short, is a deep technology framework and a
globalizing field. The devices used with this technology exchange data in different ways. The
loT ecosystem needs effective data management and strong communication strategies to cope
with the ever-increasing volume of data. The increasing number of 10T devices that collect
instant or regular data, especially by utilizing machine learning and embedded technologies,
and the increasing processing time of this collected data in proportion to the new incoming data
have led to the development of new system designs. The collection and processing of this
massive amount of data is still a subject that is being studied and improved. An example solution
to control this data density is Message Broker designs. Especially in real-time systems such as
artificial intelligence-supported embedded systems that aim to help visually impaired
individuals who need instant data processing, vehicle autonomous systems, abnormal situation
detection systems based on location tracking, it has become very important to coordinate
communication between devices and optimize data flow. The standard Relational Database
Systems (RDMS), Standard Message Queuing systems (such as RabbitMQ, Apache Kafka) are
sometimes inadequate in the process of processing this huge amount of loT data in a
coordinated and performant manner. This paper aims to address different broker designs and

analyze the processing times using Mock Data on a NoSQL database. It also examines the
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performance metrics of replicated Message Broker designs using data virtualization technology.
The results are visualized and presented in an analytical and interactive way through Grafana.
This enables meaningful evaluation of different broker designs. This enables meaningful
evaluation of different broker designs. It also aims to measure the performance differences
between different broker designs with visualized metrics such as memory, bandwidth, processor

utilization, etc.

Keywords: 10T, Message Broker, Mock Data, Data Processing, Data Comparison

CONFERENCE BOOK Academy Global Publishing House | 24



o CONFEREy
S

S

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 — BURSA
ISBN NR: 978-625-6283-15-2

GUNESTEN ELEKTRIK URETIMI iCIN FOTOVOLTAIK TEKNOLOJIDEKI
GELISMELER

Prof.Dr. Hasan Hiiseyin OZTURK
Cukurova Universitesi

e-mail: hhozturk@cu.edu.tr, ORCID NO: 0000-0001-6904-5539

Prof.Dr. Nigar YARPUZ BOZDOGAN
Cukurova Universitesi

e-mail: nigaryarpuzbozdogan@gmail.com, ORCID NO: 0000-0003-2501-1366

Prof.Dr. Ali Musa BOZDOGAN
Cukurova Universitesi

bozdoganalimusa@gmail.com, ORCID NO: 0000-0002-6461-5181

OZET

Son yillarda, fotovoltaik (PV) hiicre ve modiil teknolojisi, verimliliklerini artirmaya
odaklanarak dikkate deger ilerlemeler kaydetmistir. Gliniimiizde PV pazarina, her biri kendine
has tstiinliiklere sahip olan, monokiristal ve polikristal PV hiicrelerden tasarimlanan iki tiir PV
modiil yaygidir. Ikisi arasinda, monokristal silikon hiicrenin verimliligi polikristal silikon
hiicreye kiyasla daha yiiksektir. 2018 yil1 itibariyla piyasada bulunan en verimli PV modiiller,

ideal kosullar altinda yaklasik olarak %22 verime sahip monokristal tabanli modiillerdir.

Bir¢ok arastirmaci, son zamanlarda polimer veya organik malzemeleri PV hiicre malzemesi
olarak kullanarak, ince film teknolojisini dnemli diizeyde gelistirmistir. Polimer malzemelerin
temiz, hafif ve uygun maliyetli bir secenek oldugu goriilmiistiir. Verimliligi diger malzemelere
kiyasla %4-5 araliginda olup, cok diisiiktiir. Bu nedenle, malzemelerin verimliligi, PV
teknolojisindeki arastirmalarin biiytik bir ilgi alan1 olmaya devam etmektedir. Bununla birlikte,
PV modiilii verimliligi, bir modiiliin giines 1simnimmin1 fotovoltaik (PV) yontemle elektrige
doniistiirme etkinligidir. Bir PV modiiliin verimliligi, tireticiler arasinda farklilik gdstermekle
birlikte, %11 ile %22 arasinda degismektedir. PV modiil verimliligi, modiilden metrekare
basma {retilen giic ile dogru orantiidir. Bu durum, verimliligin PV teknolojinin

olusturulmasinda etkili tiim temel faktorler arasinda yer aldig1 anlamina gelir. Ticarilestirilmesi
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amaclanan PV hiicrelerin verimliligini artirmak i¢in kapsamli bir arastirma ¢abasi halen devam
etmektedir. Monokristal silikon PV hiicre verimliliginde, yillara bagl olarak biiytiik bir iyilesme
saglamaktadir. Ornegin, 1950’lerde sadece %15 ile baslamis, 1970’lerde %17’ye yiikselmis ve
son giinlerde %?28’e ulagmistir. Polikristal PV hiicre verimliligi glinimiizde %19,8 diizeyine
ulagmistir. Bununla birlikte, ticarilestirme i¢in verim %12-15 aralifindadir. Farkli PV malzeme
ve teknolojilerin incelenmesi iizerine, kristal silikon gibi PV teknoloji verimliliginin %15’ten
%25’e, GaAs malzemenin ise %?20’den %?25’e yiikseldigi bildirilmektedir. Verim
iyilestirmeleri, glines 1s1n1minin elektrige doniistimiinii en {ist diizeye ¢ikarmay1 amaglayan PV
teknolojilerinin ilerlemesinde odak noktasi olmustur. Cesitli yaklasimlarla PV hiicre veriminin
arttirllmasi konusunda 6nemli ilerlemeler kaydedilmistir. Bu bildiride, PV teknolojide verim

tyilestirmeleri ile ilgili gelismeler tartisilmistir.

Anahtar Kelimeler: Giines enerjisi, Fotovoltaik teknoloji, Verim iyilestirmeleri.
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OZET

Diinyanin bir¢ok bolgesinden edinilen deneyimler, ciftcilere tarim makinalarina yatirim
yapmalari i¢in kredi verilmesinin, onlarin sadece iiretkenliklerini artirmalarina ve piyasa
ekonomisine daha fazla katilmalarina olanak saglamakla kalmayip, ayn1 zamanda yerel makina
imalat sanayisinin ihtiyaglarini karsilamaya tesvik edebilecegini gostermektedir. Kiiciik toprak
sahibi ciftciler, neredeyse tanim geregi, kaynaklar agisindan fakirdir ve genellikle genel olarak
fiziksel varliklara ve 6zel olarak da tarim makinalarina ve teknolojilerine yatirim yapmakta
zorluk cekerler. Kirsal alanlarda ekipmana yonelik diisiik talep algisi, her zaman dagitim
aglarinin kurulmasimi hakli ¢ikarmadigindan, bir¢ok iilkede tarim makinasi ve teknoloji
tedarik¢ileri sadece daha biiylik kasaba ve sehirlerde bulunur. Tarim alet/makinalar1 ve
teknoloji tedarik zincirindeki paydaslar i¢in rehberlik yapilmasi gereklidir. Tedarik zincirindeki
girisimciler i¢in kolaylastirict bir ortam olusturulmalidir. Boylece, hem gelismekte olan
iilkelerde tarim sektoriindeki {ireticiler i¢cin uygun mekanizasyon ve teknoloji girdileri
desteklenerek ve hem de tarim makinalar1 ve teknolojilerini iiretenlerine de destek verilerek,
sanayi sektorii de desteklenmis olur. Yenilik¢i teknolojiler icin kamu sektorii tesvikleri,
ozellikle ciftlik ekipmanlarmin kiigiik toprak sahipleri i¢in uygulamalarin azaltilmasina katkida

bulunacagi veya sosyal ¢evresel faydaya onemli bir katkinin beklenebilecegi durumlarda hakl
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goriilebilir. Ozel sektor bu tiir tesvikleri almaya tesvik edilmelidir. Ozel sektdr ve kamu sektorii
arasindaki 6nemli etkilesimler, siirdiiriilebilir ve karli ekipman alimi1 ve istthdamui i¢in elverisli
bir ortamin yaratilmasina katkida bulunur. Mekanizasyon uygulamalari ve teknoloji
kullaniminin sinirli olarak benimsenmesinin ve farkli belirleyiciler arasindaki iligkilerin analizi,
sosyal giivenlik kosullarinin mekanizasyonun gelisimini engelleyen kisitlayici bir ortamin
yaratilmasina yol actigini acikca gostermektedir. Bu bildiride, tarimsal iiretimde mekanizayon
uygulamalar1 ve teknoloji kullaniminin zorluklar1 tartisilmis ve ¢oziim Onerileri

degerlendirilmistir.

Anahtar Kelimeler: Tarim, Mekanizasyon, Teknoloji, Zorluklar, Oneriler
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OZET

Bitkilerde gergeklesen fizyolojik islemler, bitki tiiriine bagli olarak degisen belirli degerlerdeki
isinim siddetine kadar artar. Belirli diizeydeki 1s1nim siddetinin altinda veya tistiinde, bitki
hicbir yasamsal etkinlik gostermez. Isinim siddetinin belirli bir diizeyin altinda olmasi
durumunda, bitkideki fizyolojik islemlerin etkin hale gelebilmesi i¢in 1simima gereksinim
vardir. [sinim siddetinin belirli diizeyin istiinde olmasi1 durumunda ise, bitki asir1 derecede 1sinir
ve serinleme islemlerini etkin duruma getirir. Isinim siddetinin yliksek olmasi, bitki
yapraklarinin fotosentez yapma yetenegini artirir. Bununla birlikte, bitki ortiisiiniin sik olmasi
durumunda, 1smim siddeti yliksek oldugunda, bitkilerin iist kismindaki yapraklar 1simmim
bakimindan doygun durumda olmasina karsin, fazla 1sinim bitkilerin alt kismindaki yapraklar
i¢in yararl olabilir. Isinimin asil iglevi, 1s1n1m enerjisinin karbondioksit (CO2) ve suyu (H20)
fotokimyasal ve biyokimyasal islemlerle karbonhidratlara doniistiirdiigii bir enerji gegisi islemi
olarak tanimlanabilen fotosentez siirecindedir. Tohumun c¢imlenmesinden, saplarin ve
yapraklarin sekillenmesine kadar gerceklesen tiim islemler 1s1nim yardimiyla kontrol altina
alinir. Bitki tiirlerine bagl olarak degisen aydinlanma siiresi, ¢imlenme gibi belirli fizyolojik
islemler icin 6nemli olmakla birlikte, bitkilerin gelismelerini siirdiirebilmeleri i¢in zamana baglh
olarak gelen 1smim siddetinden enerji kazanilir. Giines 1sinimindan yeterli oranda enerji

kazanilamamas1 durumunda, bitki yeterli diizeyde CO, asimile edemez ve sonug¢ olarak az
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miktardaki karbonhidratla gelismesini siirdiirmeye ¢alisir. Bir bolgede serada verimli olarak
bitkisel iiretim yapabilmek i¢in, kis mevsiminde Kasim, Aralik ve Ocak aylarinda 3 ay
siiresince giineslenme siiresi en az 500—-550 saat olmalidir. Kasim, Aralik ve Ocak aylarinda 3
ay siiresince giinliik giines 1sinim enerjisi yaklasik 2300 Wh/m? degerinde olmalidir. Verimli
bir iiretim igin, giinliik giines 1smimina iliskin alt sinir deger 1000 Wh/m?giin olmalidir. Bu
bildiride, Tiirkiye’de illerin uzun donemlik gilines 1s1n1m enerjisi ve glineslenme stirelerinin sera

tarimina uygunluklar1 degerlendirilmistir.

Anahtar Kelimeler: Tiirkiye, Iller, Giines 1s1n1m enerjisi, Giineslenme siiresi, Sera tarimina

uygunluk.
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OZET

Hava sicakliginin bitkilerin fotosentez, solunum ve su alimi gibi fizyolojik islemlerine olan
etkileri farklidir. Isinim diizeyinin diisiik oldugu kosullarda sicakligin bitki gelisimine etkisi,
1s1nim diizeyinin yliksek oldugu kosullardan daha fazladir. Bitkilerin yapmis oldugu solunum
bitkinin kuru kiitlesiyle orantili oldugundan, sicakligin bitki gelisimine etkisi, sera birim
alanindaki bitki kiitlesinin fazla olmasi durumunda daha yiiksektir. Hava sicakligin bitki
gelisime olan asil etkisi, bitkinin gelisme asamasina baghdir. Sicaklik, geng bitkiler i¢in
yapraklarin biiyiimesinde, diger bir deyisle 151nim tutulmasinda etkilidir. Sera ortamindaki hava
sicakligi, bitki yapraklar1 ve biinyesinde gerceklesen tasinimla 1s1 transferi nedeniyle, bitki
ortiistiniin enerji dengesini etkiler. Ortam havasinin sicakligi, bitki bliylime ve gelismesinde
etkili degisik metabolik islemlerin gerceklesme hizin1 kontrol eder. Genel bir kural olarak,
bitkilerde gergeklesen kimyasal tepkime hizi, hava sicakligindaki her 10 °C artis i¢in iki Kat
artar. Bitki gelismesi icin alt ve iist sicaklik sinirlar1, enzimlerin 1s1l olarak etkisiz oldugu hava
sicaklig1 degerlerine bagli olarak tanimlanir. Serada mutlak en diisiik sicaklik 0 °C’nin iizerinde
olmalidir. Aksi halde, bitkiler dondan zarar gorerek 6lebilir. Giinliik en diisiik sicaklik 7 °C’den
yiiksek oldugunda, 0 °C’nin altindaki sicakliklarin etkileri g6z ardi edilebilir. Seralarda
yetistirilen bitkiler, esas olarak 17-27 °C araliginda degisen ortalama sicakliklara adapte

olmuslardir. Serada giines 1s1niminin 1sitma etkisi de dikkate alindiginda, 1sitma yapilmayan
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seralar i¢in, dis ortamda istenilen giinliik ortalama sicaklik 12—-22°C araliginda olmalidir.
Gilinliik ortalama dis ortam sicakligi 12 °C’den daha diisiik ise, seralarin ozellikle gece
donemlerinde 1sitilmasi gerekir. Giinliik ortalama sicaklik 22 °C’den daha yiiksek oldugunda
(Akdeniz tilkelerinde yaz mevsiminde), yapay serinletme gerekebilir. Di1s ortamdaki bagil nem
oranina da bagl olarak, serada yapilan yetistiricilik sona erdirilebilir. Ortalama sicakligin
12-22°C arasinda olmasi durumunda, dogal havalandirma yeterlidir. Bitki biiylime ve
gelismesi icin mutlak en yiiksek sicaklik 35-40 °C’den daha yiiksek olmamalidir. Domates,
biber, hiyar, kavun ve fasulye gibi 1sitma gerektiren bitki tiirleri i¢in gece sicakliginin ortalama
15-18,5 °C olmasi dnerilir. Bu bildiride, Tiirkiye’de illerin uzun dénemlik en diisiik, en yiiksek

ve ortalama sicaklik degerlerinin sera tarimina uygunluklar1 degerlendirilmistir.

Anahtar Kelimeler: Tiirkiye, iller, En diisiik sicaklik, En yiiksek sicaklik, Sera tarimina

uygunluk.
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ABSTRACT

This study presents a system design that includes the communication of an electronic card and
a computer by using Modbus and M-Bus protocols to establish a communication network for
an agricultural irrigation hydrant. STM32L073 microcontroller is used in the hardware part of
the designed system. In the software part, universal asynchronous receiver transmitter
communication protocol is used to communicate between a slave and a master unit. For the
units to be used as master and slave, the slave unit is a low-power consumption electronic card
with the STM32L073 microcontroller that receives and stores data from sensors in the field
where the agricultural irrigation hydrant is located, and the master unit is the computer with
Modbus and M-Bus communication which the stored data are transferred that includes total
flow, instantaneous flow rate, error code for sensor errors and fault conditions, version code for
the current software version, valve diameter information, date, and time information.
Keywords: Modbus, M-Bus, Low Power Consumption

INTRODUCTION

According to the statistics of the General Directorate of State Hydraulic Works (DSI), the
amount of water per capita in Turkey is 1.652 m3[1]. Considering that Turkey’s population will
reach 100 million in 2030, this amount will decrease from 1.652 m* million to 1.120 m®. With
climate changes and droughts that are expected to occur in the future Turkey will be included
in the group of countries suffering from water scarcity [2]. According to DSI data, 71.5% of the
water used in Turkey between 2008 and 2018 was used for agricultural irrigation [3]. Many
countries are trying to reduce water consumption started to use technological solutions. This
study contributes to article 12.2 “Ensuring the sustainable management and effective use of
natural resources by 2030” of the United Nations Turkey Sustainable Development Goals, and
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to the Horizon Europe project topic “Land, Ocean and Water Studies for Climate Action” [4,
5].

This study presents an ARM-based communication system design for agricultural irrigation
hydrant communication. The design includes a slave card with Modbus and M-Bus
communication was created using an ARM microprocessor-based electronic card. This card
offers low power consumption and communication in all Modbus and M-Bus application data
types. The microcontroller was programmed using the Keil pVision5 program and C software
language. The firmware of the chips to be used for the slave card was included in the electronic
card software. This software contains the necessary code for the operation of the chips to be
used to meet the physical layer requirements. The slave card stores the data from the sensors in
the area on the irrigation hydrant. It transmits the stored data to the personal computer used as
the master using Modbus and M-Bus protocols when queried by the master.

2. RELATED METHODS

Jin et al. built an agricultural 10T by creating a Long Range (LoRa) based network. They used
GPRS to store the data collected by the Lora-based sensor network and transmit it to the server.
Users can access the data from the sensors over the web [6]. Nakaya et al. built a system for
water management using information and communication technology to enable farmers to use
water together. They controlled water use using cloud and wide-area wireless communication
[7]. Islam et al. developed an loT-based smart monitoring system for agricultural applications.
They designed a control system for energy-efficient irrigation, including a client application, a
web application, and an Android application. They used LoRa, a wireless RF transmitter-
receiver, to overcome space coverage limitations and establish real-time data communication.
They deployed the system to collect real-time data [8]. Siddique et al. built a smart agriculture
service platform based on Wireless Sensor Network and LoRa communication technology.
They developed an agricultural smart agriculture service platform to improve the efficiency of
agri-environment monitoring and agricultural management [9]. Ma et al. made an agricultural
service platform based on a new agricultural technology called "smart agriculture”, which meets
farmers' requirements such as information collection, signal data processing, and device
management. This platform is based on a sensor network using wireless and cellular
technology, and they used LoRa to eliminate communication errors and save energy. By
creating a smart platform in the field of agriculture, they aimed to increase the environmental
monitoring and management efficiency of agriculture [10]. Iskandarani et al. designed a
wireless flow meter reading system to collect data and determine and analyze service quality.
The system utilized modern communication algorithms and techniques. The system provides
the opportunity to perform history monitoring and analysis [11].

3. MATERIAL AND METHODS

STM32L073 microcontroller was used in the designed system. Universal Asynchronous
Receiver Transmitter (UART) protocol was used for the communication of the microcontroller
and a personal computer. The microcontroller was programmed using the Keil pVision5
program and C software language. To establish the Modbus communication network, the
MAX3471 chip used for RS485 was communicated with the ARM-based microcontroller.
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3.1. Hardware Design
3.1.1 STM32L073 Microcontroller

STM32L073 32-bit ARM-based microcontroller is used to measure data in the field. The
STM32L073 microcontroller includes the necessary peripherals such as UART, Low Power
Universal Asynchronous Receiver Transmitter (LPUART), and digital input and output pins.
The software of the microcontroller is developed in the Keil pVision5 programming
environment. The STM32L073 microcontroller is shown in Figure 1.

Figure 1. STM32L073 [12]

3.1.2. Main Board Design

The communication between the microcontroller and peripherals is given schematically. UART
and LPUART communication protocols are used between the microcontroller and the master
unit. The schematic of the designed board is given in Figure 2.
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Figure 2. Schematic Design

3.2. Software Design

The Keil pVision5 program with the C software language was used to program and

communicate with the microprocessor.

3.2.1. Keil pVision5

In Figure 3, Modbus, and M-Bus communication protocols for use in STM32L073 ARM-based

microcontroller are embedded in C language using Keil uVision5 program.
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Figure 3. A Sample Section from the Keil pVision5 Program [13]
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The Simply Modbus Master program sends the values that the master unit should send to the
slave unit for interrogation according to the Modbus communication protocol. It interprets the
values received from the slave card according to the Modbus communication protocol and
displays the actual values. The Simply Modbus Master program shown in Figure 4 is used for
the personal computer to query the slave card as master.

Simply Modbus Master 8.1.2 - O >
mode  COMport baud data bits stop bits parity  “9FY down(3) register#  bytes resuns notes dlear notes (3
e | oo
Slave ID First Register Mo. of Regs 16bit INT || 40002
i | 40003
| | o :
[ | Fnction i offect regi;;rwisizeedefaulm 1gbit INT || 40004
2byte ID code 0001 || P = =
16 bit registers
O 4=
Request, o
|-37 03 00 00 00 04 44 €F [ D) ]
[Jload before send  response time (seconds) [o0 ]
Response I fail in e’ 2,0
~
W
High byte first expected response bytes send TS delev(ms
High word first ac l:l thnuously response time 2,0 max | 0,0 l%‘N y{ms)
time between sends | CoPONSes Q avg 0,000 [0 ]
(S.-WE CFG] (RESTORE CFG] [WRrrE] ( ABOUT] ] failed 0 min|_0,0 OFF
ottt for context hel LT E— reset(3) e
~
W

Figure 4. Simply Modbus Master Program Interface

3.2.3. M-Bus Application

The M-Bus Application program sends the values that the master unit should send to the slave
unit for interrogation according to the M-Bus communication protocol. It interprets the values
received from the slave card according to the Modbus communication protocol and displays the
actual values. This program can also be used as a slave. The M-Bus Application program given
in Figure 5 is used for the personal computer to query the slave card as master.

CONFERENCE BOOK

Academy Global Publishing House || 37



“murse;ﬂr

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 - BURSA
ISBN NR: 978-625-6283-15-2

EA m-Bus — O >
File Mode Tools Options Help
E 1 Device ID kdan Ge e = 0 9800
= ﬂ ,W ’? I— Comd.B.1.E.1
[n] ’_ _° [~ Fabrization gon;IdB‘IzEg‘?U
DIF I— [~ Customerd, P 2' '3'84’00
Addr, 1::||HE>< jl [ CustomerN Camd.8.1E.1
|<N0 predefined command: j | <Al zlaves:> ﬂ 3 300
SND_NKE | SND_UD | REQ_UD1 | REGQ_UD2 | Slave Select | Slave Search| ?D”f‘csghfgn
5REQ_UDZ | 6SND_UDL | | | | || Parameter
|
Unit | Tariff | Storage | Data “Walue | Funct. | WIE [
4
Count Time RC | Reguest Arzwer

Figure 5. M-Bus Application Program Interface

3.2.4. Modbus Communication Protocol

In Modbus communication protocol, coils numbered 1-9999 can be written and read and coils
numbered 10001-19999 are used as read-only coils. While registers 30001-39999 are the
register area that can only be read, that is, cannot be changed by the master, registers 40001-
49999 are the registers that can be both read and written. The Modbus data model is given in
Figure 6.

Coil/Register Data

Numbers Addresses Type Table Name
1-9999 0 g 9 ,?Et 9 %/eﬁ?c; Discrete Output Coils
10001-19999 . 2 S (? Et * }gi?l(;; Discrete Input Contacts
30001-39999 O;J :/) 2 Eto %el?l(;; Analog Input Registers
sovorasoss | O350 | Rend | Aol SuputTciing

Figure 6. Modbus Data Model [14]
Function code is used for the operations performed in the Modbus communication protocol.

Function codes and descriptions used in the Modbus communication protocol are given in
Figure 7.
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Modbus function Action Table name
code
1 Read coil Discrete output Coils
2 Read discrete input Discrete input
3 Read holding Register Analog output Holding Register
4 Read input Register Analog Input Register
5 Write to single coil Discrete output Coil
6 Write to single holding Register Analog output Holding Register
15 Write to multiple coils Discrete output Coils
16 Write to multiple holding Registers Analog output Holding Registers

Figure 7. Modbus Protocol Functions Code [15]

3.2.5. M-Bus Communication Protocol

M-Bus has 4 different telegram formats for master and slave communication. It consists of a
single-character E5 message. It is used by the slave to confirm this communication. The start
value for a short frame is 10 and the stop value is 16. The short frame is used by the master to
query the data stored on the slave card. Long and control frames use 68 for the start value and
16 for the stop value. The slave uses these frames when sending the data stored by the card
when queried by the master. These frames are also used by the master for the properties to be
changed on the slave. Figure 8 shows the M-Bus protocol telegram formats.

Single Character  ShortFrame  Control Frame LongFrame
Esh Start 10h Start 68h Start 68h
C Field L Field=3 L Field
AField L Field=3 L Field
Check Sum Start 68h Start 68h
Stop 16h C Field CField
A Field A Field
Cl Field Cl Field
Check Sum User Data
Stop 16h (0-252 Byte)
Check Sum
Stop 16h

Figure 8. Telegram Formats of the M-Bus Protocol [16]

The C field gives the code of the frame to be used, the A field gives the ID number of the slave
device, the Cl field gives the code of the operation to be performed and the L field gives the
message length. Figure 9 shows the codes used for the control field in the M-bus protocol.
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Name CField Binary CField Hex.  Telegram Description

SND_NKE 0100 0000 40 Short Frame Initialization of Slave

SND_UD 01F1 0011 B3/73 Long/Control Frame  Send User Data to Slave

REQ_UD2 01F11011 5B/7B Short Frame Request for Class 2 Data

REQ_UD1  01F11010 BASTA Short Frame Request for Class1 Data (see 8.1: Alarm Protocol)
RSP_UD 00AD 1000 08/18/28/38  Long/Control Frame  Data Transfer from Slave to Master after Request

Figure 9. Control Codes of the M-Bus Protocol [16]

The Cl field indicates what the frame is sent for. Cl field codes used by the master and slave
are given in Figure 10, and Figure 11, respectively.

Mode 1 Mode2  Application Definition in
51h 55h data send EN1434-3
52h 56h selection of slaves Usergroup July 1993
50h application reset Usergroup March 1994
54h synronize action suggestion
B8h set baudrate to 300 baud Usergroup July 1993
BSh set baudrate to 500 baud Usergroup July 1993
BAh set baudrate to 1200 baud Usergroup July 1993
BBh set baudrate to 2400 baud Usergroup July 1993
BCh set baudrate to 4800 baud Usergroup July 1993
BDh set baudrate to 9600 baud Usergroup July 1993
BEh set baudrate to 19200 baud suggestion
BFh set baudrate to 38400 baud suggestion
Figure 10. CI Field codes used by master [17]
CIM=0 CIM=1 Application Defined in
70h report of general application errors ~ Usergroup March 1994
71h report of alarm status Usergroup March 1994
72h 76h variable data respond EN1434-3
73h 77h fixed data respond EMN1434-3

Figure 11. CI Field codes used by slave [17]
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2 different structures can be used by the slave to send data, Fixed Data Structure and Variable
Data Structure. The Variable Data Structure is used in this study because it is suggested by the
user group, and it is more flexible. Figure 12 shows the variable data structure in the response

direction.

Fixed Data Header  Variable Data Blocks (Records)  MDH Mfg.specific data

12 Byte variable number 1Byte  variable number

Figure 12. Variable Data Structure in Reply Direction [17]

The Fixed Data Header contains the codes with the factory-specified information of the slave
card. The Variable Data Blocks contain the data stored on the slave card. MDH is used to send
long data.

4. EXPERIMENT RESULT

In this study, the data that should be stored in the field are total flow, instantaneous flow rate,
error code, valve diameter, software version, fabrication number, date, and time information.
When the slave card storing the data in the field is queried by the master with the M-Bus
communication protocol REQ_UD2 control code, it transfers the stored data to the master
according to the Variable Data Structure. The program output is given in Figure 13.
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File Mode Tools Options Help —g =
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Figure 13. M-Bus Output for Data Query

Baud rate change, date and time update, and error reset operations on the slave card by the
master unit are performed using CI codes. In Figure 14 hexadecimal BB is written in the ClI
code section. This code is used to set the baud rate to 2400. The slave receiving this code started
to operate at the desired baud rate. The output queried by changing the baud rate is given in
Figure 15.
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Figure 14. M-Bus Change Baud Rate

B M-Bus

- O e
File Mode Tools Options Help
E 1 DevicslD  Man  Ge  Me || o geon
5 [ Ferrrrre| FRFE| FF|Fr|| ComdB1ET
o 7| |1 Fabiication ;m‘wéﬁn
DIF [~ I Customeid, 5 4
wddr [ 1H[iex <] | Customet Comd.8,1,E.1
|<Mo predsfined command> || <Anslavess =3 sm

SND_NKE | SND_UD | REG_UDY | REOLUDZ | SlaveSclct | Slave Search || i £
_NKE | _UD | REQUDI | REOUDZ | SlaveSelect | Skave Search || =y o o
5REQ_UD2 | BSND_UDL | | | | || Paemeter |
[Long: C-08 A-01 Ci=72 12345678 DVD 01 Water 02 00 0000 [+ 8 DR(SI

Unit | Taifl| Storage| Data Vaue| Funct | VIB ~

o 0 INT4 00320241340 Inst Time Point Date+Time]

o ) 0 REAL4 1.360000e+000  Inst. Volume Flaw [m37h]

0 0 0 REALY 21837004002 Man ok [m3]

n n noIMTA AN e Mz Fambirsr <memifis v

< >

Count Time | RC | Request Answer

M 1180323 1 SND_NKE: C=40 &=01 ES

M 218095 1 REQ_UDZ C=7BA-01 Long C=08 A=01 €1
M 3181388 1 SND_UD :C=73A-Di CI-BB Data= £5
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Figure 15. M-Bus Output after Change Baud Rate

The total flow and instantaneous flow values in this study are stored in registers numbered
30001-30004, which are read-only regions, in order not to be changed by the master. Function
code 4 was used for the read-only region query. When the number of the slave card to be read,
baud rate values, and UART features used in communication are entered and queried by the
master, the Modbus communication protocol output is given in Figure 16.
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Figure 16. Modbus Output for Data Query

In Modbus communication protocol 5, 6, 15, and 16 function codes are used for writing to 1-
9999 numbered coils or 40001-49999 numbered registers. In Figure 17 seven registers are
queried starting with register number 40001 which contains the date, time, and error code
information. This is the area that can be written and read in figure registers being written to by
the master.
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Figure 17. Modbus Data Writing

5. CONCLUSION

In this study, communication was achieved in all data types with Modbus and M-Bus
communication by using a low-energy consumption microcontroller. This study demonstrated
the effectiveness and compatibility of protocols which are M-Bus and Modbus protocols
facilitating data exchange in industrial systems by providing reliable and fast communication
between different data types. The slave card, which collects the data in the field when queried
by the master, will transmit the data needed in the field according to the protocol used by the

CONFERENCE BOOK Academy Global Publishing House || 43



RN LOMFERM{.K
)

S

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 - BURSA
ISBN NR: 978-625-6283-15-2

customer, consuming low energy. The method in this study can be extended to different
industrial application areas. For example, the use of these protocols for data communication
between systems in different sectors such as the energy sector, transportation, and healthcare
can be explored. Advanced technologies, for example, new technologies such as artificial
intelligence and cloud computing, can be integrated with M-Bus and Modbus protocols. This
can increase data analytics and processing capabilities, enabling the communication system to
become more intelligent.
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DOMATES FiDE KOK VE KOK BOGAZI CURUKLUGUNE NEDEN OLAN
Fusarium spp., Phythium spp., Rhizoctonia spp., ETMENLERININ KONTROLUNDE
METALAXYL-M AKTIF MADDESIi DOZUNUN BELIRLENMESI
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OZET

Domates (Lycopersicum esculentum L.) Solanaceae familyasina dahil tek yillik bir sebzedir.
Domates, diinyanin farkli yetistiricilik alanlarinda ortii alti veya tarlada {retimi
yapilabilmektedir. Dogrudan tiiketiminin yam1 sira farkli sanayi sektorlerinde degisen
diizeylerde hammadde veya {irlinleri kullanilabilmektedir. Domates iiretiminde goriilen biyotik
faktorlerden fide kok ve kok bogazi ciiriikliigline neden olan baz1 fungal etmenler verim ve
kaliteyi olumsuz yonde etkileyen 6nemli ekonomik kayiplara neden oldugu bilinmektedir. Bu
etmenler degisen siirelerde tiretim yapilan topraklarda yasayabilirler. Bu nedenle bu etmenlerin
kontrolii i¢in kontrol stratejilerinin gelistirilmesi stirdiiriilebilir gida gilivenligi i¢in kritik
diizeyde dnemlidir. Bu ¢alismanin amact; Fusarium spp., Phythium spp. ve Rhizoctonia spp.,
etmenlerinin Metalaxyl-M aktif maddesinin kullanilabilirli§i ve {i¢ etmeninin kontrol
edilebilecegi dozun belirlenmesidir. Calismada bitki materyali olarak iiretimi daha ¢ok tercih
edilen Rio Grande® cesidi kullamlmis olup arastirma ortii alti sartlarinda yiiriitiilmiistiir.
Yetistirme ortami olarak steril torf kullanilmistir. Fusarium spp., Phythium spp. ve Rhizoctonia

spp. etmenleri PDA ortaminda iiretilmis ve tiim etmenler 2-3 gerg¢ek yaprakli donemde
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teknigine uygun olarak bitkiye inokiile edilecektir. Tiim etmenlerin kontrolii i¢in Metalaxyl-M
aktif maddesi damla sulama uygulamasi ile 500 g/l dozunda uygulanmistir. Arastirma 3
tekerriirlii olarak ve her tekerriirde yer alan saksidaki bitki bir tekerriir olarak kabul edilmistir.
Calisma sonucunda Metalaxyl-M aktif maddesinin 500 g/l dozunun test edilen tiim etmenleri
kontrol ettigi belirlenmistir. Uygulama dozu dikkate alindiginda farkli aktif maddeleri ile
(Azoxystrobin, Fludioxonil ve Thiabendazole gibi) birlikte kullanilarak kullanim dozunun
azaltilmasi gereklidir. Bu formiilasyonlarin kullanimi aktif maddelerin kullanilabilme siirelerini

uzatabilmesinin yani sira insan ve ¢evre sagliginin siirdiiriilebilirligine katki saglayabilecektir.

Anahtar Kelimeler : Domates (Lycopersicum esculentum L.), Fusarium spp., Phythium spp.,

Rhizoctonia spp., Metalaxyl-M

DETERMINATION OF THE DOSAGE OF METALAXYL-M FOR THE CONTROL
OF Fusarium spp., Phythium spp., Rhizoctonia spp., CAUSING ROOT AND ROOT
ROT OF TOMATO SEEDLING

ABSTRACT

Tomato (Lycopersicum esculentum L.) is an annual vegetable in the Solanaceae family. Tomato
can be produced under cover or in the field in different growing areas of the world. In addition
to direct consumption, raw materials or products can be used at varying levels in different
industrial sectors. Among the biotic factors observed in tomato production, some fungal
phytopathogen causing seedling root and root rot are known to cause significant economic
losses that negatively affect yield and quality. These pathogens can survive in the production
soils for varying periods of time. Therefore, the development of control strategies for the control
of these pathogens is critically important for sustainable food safety. The aim of this study was
to determine the availability of the Metalaxyl-M for the control of Fusarium spp., Phythium
spp. and Rhizoctonia spp. and to determine the dose at which the three pathogens can be
controlled. Rio Grande® variety, which is more preferred for production, was used as plant
material in the study and the research was carried out under greenhouse conditions. Sterile peat
was used as growing medium. Fusarium spp., Phythium spp. and Rhizoctonia spp. were
produced in PDA medium and all pathogen will be inoculated to the plant in 2-3 true leaf period
according to the technique. Metalaxyl-M active ingredient was applied at a dose of 500 g/l by
drip irrigation for the control of all pathogens. The research was carried out in 3 replicates and

the plant in the pot in each replicate was considered as one replicate. As a result of the study;, it
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was determined that the 500 g/l dose of the Metalaxyl-M controlled all tested pathogens.
Considering the application dose, it is necessary to reduce the dose of use by using different
active (such as Azoxystrobin, Fludioxonil and Thiabendazole). The use of these formulations
may contribute to the sustainability of human and environmental health as well as extending

the period of use of active.

Keywords : Tomato (Lycopersicum esculentum L.), Fusarium spp., Phythium spp., Rhizoctonia

spp., Metalaxyl-M
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GEN TERAPIDE VERIMLI SIRNA TASINIMI iCiN KITOSAN
NANOPARTIKULLERIN HAZIRLANMASI VE OPTIiMiZASYONU

Seyma ERDAL
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Giilsah POLAT
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Kirikkale Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi,
0000-0002-5204-3817 - seymaaerd@gmail.com

OZET

Kitosan kitinin bagslica tiirevidir ve kitinden deasetilasyon yontemi ile elde edilen dogal bir
polimerdir. Kitosan diisiik toksisite, biyouyumluluk, biyolojik bozunma, diisiik immiinojenite
gibi 6zellikleri nedeniyle ve pozitif yiiklii bir polimer oldugundan, gen terapide siRNA taginimi
icin yaygin olarak kullanilan viral olmayan vektorlerden biridir. Gen susturmanin basarist,
siRNA'nin hedeflenen hiicre ve dokuya etkili bir sekilde iletilmesiyle sonuglanmaktadir. Bu
caligmanin amaci; ideal bir siRNA tasiyict kitosan nanopartikiilii iiretmek ve karakterize
etmektir. Bu ¢aligmada iyonik jelasyon yontemi kullanilarak, partikiil boyutu, polidispersite
indeksi ve zeta potansiyeli acisindan optimum nanopartikiilleri elde etmek i¢in kitosan ve
capraz baglayict molekiil olan sodyum tripolifosfat (TPP) yiizdesi, pH ve kitosan/sodyum
tripolifosfat oraninin etkileri arastirilmistir. Sonug olarak, pH 4.7°de, % 0.1 mg/ml kitosan ve
% 0.05 mg/ml TPP’nin 2.5:1 oraninda karistirilarak elde edilen kitosan nanopartikiilleri; 0.3
polidispersite indeksi (PDI), +21 mV zeta potansiyeli ve 178 nm ortalama hidrodinamik ¢ap
sergilemistir.  Ayrica nanopartikiillerin ~ boyutlar1  transmisyon (geg¢irimli) elektron
mikroskobu (TEM) analiziyle de incelenmistir.

Anahtar Kelimeler: Kitosan, TPP, Nanopartikiil, Zeta Potansiyel, TEM
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1. GIRIS

Gen terapi genetik hastaliklar i¢in umut verici bir tedavi yontemidir. Bu yontemin temel amaci
diizeltilmis genlerin eklenmesi veya spesifik patojenik proteinlerin asir1 ekspresyonundan
sorumlu genlerin susturulmasidir [1]. RNA miidahalesi (RNAI) yoluyla kisa miidahaleci RNA
(siRNA) aracili gen susturma yontemi, kanser tedavisinde énemli bir terapotik potansiyele
sahiptir [2]. sSiRNA, bitkilerde, bazi omurgasizlarda ve memelilerde bulunan hedef mRNA'y1
tamamlayan, ¢ift sarmalli  RNA'lar1 sitoplazmada mRNA'ya baglayan ve translasyonu
onlemede rol oynayan bir gen susturma mekanizmasidir. Bu mekanizma, sorunlu geni veya
onu  kodlayan = mRNA'y1  hedefler  ve geni dogrudan  baskilar [3]. Bir
geni susturmanin spesifik bir  yolu siRNA’y1 hiicrelere iletmektir. Spesifikligi ve  ¢ok
yonliiliigli nedeniyle SIRNA, ¢esitli hastaliklar i¢in bir gen terapi ajani olarak arastirmacilar
tarafindan  giderek artan  ilgi gormektedir. Ancak  siRNA,  endoniikleazlarin bollugu
nedeniyle serum gibi biyolojik sivilarda kararsizdir ve kolay bozunma ile karakterize edilir.
Ayrica etki alanina ulagsmadan Once siRNA'nin gesitli biyolojik bariyerlerden, yani hiicre
sitoplazmasindaki RNA  kaynakli susturma kompleksinden (RISC) ge¢mesi gerekir. Bu
nedenle siRNA'nin iletimi igin etkili, verimli, giivenli ve uygun maliyetli dagitim sistemlerine
ihtiyag vardir [4].

Nanopartikiillerden olusan farmasotik formiilasyonlar ilag dagitiminda ¢ok 6nemli bir rol
oynamaktadir. Modern bilim, ilag dagitiminda farkli biyolojik islevler olarak polimerlere ve
bunlarin tiirlerine odaklanmistir. Tedavide kullanilan nanopartikiillerin tiiriine bagli olarak
kitosan nanopartikiilleri bu tasarim icin bir segenektir. Ancak bir polimer i¢inde saklanabilen,
coziilebilen, emilebilen veya kapsiillenebilen koloidal parcaciklar ilag tasiyicilarinda veya
agilarda kullanilabilir [5]. Nano boyutta ilag tasiyici sistemler alaninda en ¢ok c¢alisilan
polimerlerden biri kitosandir [6]. Kitosan bazli dagitim sistemi, son yillarda dsRNA,
SiRNA, plazmit DNA (pDNA), oligoniikleotitler, peptitler ve hatta proteinler i¢in giivenli ve
ekonomik bir dagitim sistemi olarak arastirmalarda dikkat ¢eken viral olmayan vektorlerden

biridir [7].

Kitosan, kitinin deasetilasyonu ile elde edilen toksik olmayan bir polimerdir. Bu polimer
miikkemmel biyouyumluluga, biyolojik olarak parcalanabilirlige ve antimikrobiyal aktiviteye
sahiptir. Bu nedenle kitosan doku miihendisligi, gen terapi ve ilag dagitim sistemleri gibi bir¢ok
tibbi uygulamada kullanilmaktadir. Sodyum Tripolifosfat (TPP), elektrostatik kuvvetler
yoluyla kitosanla etkilesime giren toksik olmayan bir polianyondur. Kitosanin protonlanmis
amin  gruplar;, iyonik ¢apraz baghh  aglar olusturmak icin iyonik  etkilesimler
yoluyla TPP'deki negatif yiiklii iyonlarla etkilesime girer [8]. TPP anyonik yiiki, diisiik
toksisitesi ve hizli jellesme yetenegi nedeniyle uygun bir ¢apraz baglayicidir. Kitosan-TPP
nanopartikiilleri, kiiciik boyutlari, yiiksek yakalama ve baglanma affiniteleri nedeniyle SiRNA
iletimi icin idealdir. Dhandapani ve arkadaslar1 [7] tarafindan yapilan bir ¢calismada kitosan-
TPP nanopartikiillerinin, kitosan-SIRNA komplekslerine gore daha iyi SIRNA iletim
araglar1 oldugu ve kompleksin hiicreler tarafindan daha kolay alindig1 gosterilmistir. Yapilan
arastirmalar, TPP'nin nanopartikiillere dahil edilmesinin, TPP igermeyen nanopartikiillere
kiyasla hiicresel alim verimliligini % 100’e kadar arttirdigin1 ve buna karsilik olarak daha
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yiksek hiicre i¢i siRNA konsantrasyonuyla sonuglandigini gostermistir. Dolayisiyla TPP
iceren nanopartikiiller ile yapilan in vitro gen susturma deneylerinde, mMRNA ekspresyonunun
oldukca etkin bir bicimde inhibe edildigi belirlenmistir [9]. 100-200 nm boyutlarinda
hazirlanabilen kitosan nanopartikiilleri, siRNA'y1 tasima sirasinda bozulmadan korur ve
yabanci niikleik asitlerin hiicre i¢ine daha verimli aktarilmasina olanak tanir [10].

Bu c¢alismada hedef dokulara ve hiicre i¢ine etkili ve verimli bir sekilde siRNA iletimini
saglamak amaciyla kitosan bazli nanopartikiillerin sentezlenmesi hedeflenmistir. Bu amag i¢in
iyonik jelasyon yontemi kullanilarak, partikiil boyutu, polidispersite indeksi ve zeta potansiyeli
acisindan optimum nanopartikiilleri elde etmek i¢in kitosan ve ¢apraz baglayict molekiil olan
TPP ytlizdesi, pH ve kitosan/TPP oraninin etkileri arastirilmistir.

2. MATERYAL METOD
Kitosan Nanopartikiillerinin Sentezi

Bu calismada kitosan nanopartikiilleri, 150 kDa agirliginda ve % 95 deasetilasyon derecesine
sahip kitosan ve capraz baglayict olarak kullanilan TPP ile iyonik jelasyon yoOntemiyle
sentezlenmistir [11-13]. Kitosan nanopartikiil sentezi i¢in farkli oranlarda (% 0,25, % 0,2, %
0,1) kitosan % 1°lik asetik asit ¢dzeltisi igerisinde ¢oziinmiistiir. Istenilen parcacik boyutunu
elde etmek icin nanoparcacik hazirlama sirasinda yilizey aktif madde olarak % 0,5 Tween 80
eklenmistir [13]. Kitosan ¢6zeltisi manyetik karigtiricida 750 rpm’de 30 dakika karistirilarak
cozdiiriilmiis ve ¢ozeltinin pH’s1, 1 M NaOH ile 4,5-4,7 araliginda ayarlanmistir. Hazirlanan
kitosan ¢ozeltisi 0,45 pm milipor filtre ile sliziilmiistiir. Capraz baglayici olarak kullanilmak
iizere farkl konsantrasyonlarda (% 0,25, % 0,2, % 0,05) TPP ¢ozeltisi distile su ile hazirlanmis
ve 0,22 um milipor filtre ile stiziilmiistir. Farkli kiitle oranlarinda (2,5:1, 3:1, 4:1, 5:1) TPP
cozeltisi manyetik karistiricidda 750 rpm hizda karigmakta olan kitosan ¢ozeltisi lizerine
peristaltik pompa ile damlatilmistir. Diizenli damla boyutunu elde etmek i¢in deneylerde insiilin
ignesi kullanilarak, yaklasik 15-16 damla/dakika hizla damlatma islemi yapilmistir. Damlatma
isleminden sonra karisim oda sicakliginda 750 rpm de 30 dakika daha karistirilmistir. Santrifiij
ve sonikasyon iglemlerinin nanopartikiillerin tizerinde etkisini incelemek i¢in parametrelerde
degisiklik yapilarak farkli formiilasyonlarda nanopartikiiller hazirlanmistir. Daha sonra ayri
ayr1 hazirlanan nanopargaciklarin boyut ve zeta potansiyel analizleri, Kirikkale Universitesi
Bilimsel ve Teknolojik Arastirmalar Uygulama ve Arastirma Merkezi (KUBTUAM) nde,
Zetasizer (Malvern-Nano ZS) cihaz1 ile yapilmistir. Ayrica nanopartikiillerin ylizey
morfolojileri ve boyutlari transmisyon (gegirimli) elektron mikroskobu (TEM) ile analiz
edilmistir. Nanopartikiillerin TEM gériintiisii, Orta Dogu Teknik Universitesi (ODTU) Merkezi
Laboratuvari’nda bulunan Yiiksek Kontrasli Transmisyon Elektron Mikroskobu (CTEM, 120
kV, TecnaiTM G2 Spirit Biotwin, FEI) ile goriintiilenmistir.

3. SONUCLAR VE TARTISMA
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Bu caligmada farkli iiretim kosullarinin sentezlenen kitosan nanopartikiillerinin boyut, zeta
potansiyeli ve PDI degerine etkisi arastirildi. Tiim kosullar ve elde edilen sonuglar Cizelge 1.
ve Cizelge 2. de verilmistir. Calisma sonucunda minimum partikiil boyutunu elde etmek i¢in
optimum {iretim kosullar1 belirlenmistir. Yapilan optimizasyon g¢alismasi sonucunda farkl
konsantrasyonlardaki kitosan ve TPP’nin iyonik jelasyon yontemi ile farkl kiitle oranlarinda
birlestirilmesi, pH, Tween 80, santrifiij ve farkli sonikasyon stireleri gibi parametrelerin
sonuclar lizerindeki etkileri 6nemli dl¢iide farklilik gostermistir.

Cizelge 1. Calismada kullanilan farkh sentez kosullarimin kitosan nanopartikiillerinin boyut,
yiizey yiikii ve PDI degerine etkisi.

Kitosan TPP pH Tween Kitosan: TPP Partikiil Zeta Poli
Konsantrasyonu Konsantrasyonu 80 Oram Biiyiikliigii Potansiyeli Dispersite
(nm) (mV) indeksi (PDI)
% 0.25 % 0.25 45 - 5:1 2000 -17 0.72
% 0.2 % 0.2 45 - 1 786 35 0.6
% 0.2 % 0.2 45 - 31 765 25 0.32
% 0.1 % 0.1 45 - 5:1 1296 4.9 0.36
% 0.1 % 0.05 47 - 5:1 1132 -32 0.47
% 0.1 % 0.05 4.7 + 5:1 897 - 0.37
% 0.1 % 0.05 47 + 4:1 465 37 0.32
% 0.1 % 0.05 47 + 31 334 9.32 0.45
% 0.1 % 0.05 47 + 251 178 21 0.32

Cizelge 2. Santrifiij ve sonikasyon islemlerinin kitosan nanopartikiillerinin boyut, yiizey yiikii ve

PDI degerine etkisi.
Kitosan Oram TPP Oram Santrifiij Sonikasyon Partikiil Zeta Poli Dispersite
islemi Siiresi Biiyiikliigii Potansiyeli indeksi

(nm) (mV) (PDI)
% 0.1 % 0.05 + - 230 26 0.47
% 0.1 % 0.05 + 1dk 165 - 0.41
% 0.1 % 0.05 - 1dk 155 - 0.54
% 0.1 % 0.05 - 3dk 178 21 0.32
% 0.1 % 0.05 + 3dk 156 8.5 0.43

Calismada iyonik jelasyon yontemi kullanilarak, nanopartikiil boyutu, polidispersite indeksi ve
zeta potansiyeli agisindan ideal karakterizasyon 6zelliklerine sahip nanopartikiiller, pH 4,7’de
% 0.1 mg/ml kitosan ve % 0.05 mg/ml TPP konsantrasyonlarinin 2.5:1 oraninda birlestirilmesi
durumunda elde edilmistir. Karakterizasyon sonuglarina gore sentezlenen nanopartikiillerin
ortalama 178 nm pargacik boyutunda, +21mV ylizey yiikiinde ve 0.3 polidispersite indeksine
sahip oldugu belirlenmistir. TEM analizine gore ise nanopartikiil boyutlar1 50 nm’den kiiciik,
morfolojileri ise plirlizsiiz ylizeyli ve kiiresel formda gézlemlenmistir (Gorsel 1).
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Gorsel 1. Kitosan nanopartikiillerin TEM goriintiisii.

Rudzinski ve arkadaglar1 [10] tarafindan yapilan bir c¢alismada 100-200 nm boyutlarinda
sentezlenen kitosan nanopartikiillerinin, siRNA'y1 tagima sirasinda bozulmadan korundugu ve
niikleik asitlerin hiicre igine daha verimli bir sekilde aktarildigi bildirilmistir. Yaptigimiz
optimizasyon c¢alismasinin zeta sonuclar1 da bu calismayla benzer boyutlarda nanopartikiil
iiretildigini gostermektedir. Kitosan nanopartikiillerin PDI degeri ise, par¢acik boyut dagilim
degerini vermektedir ve bu degerin 0.5 den kii¢iik olmas1 dar ¢apli ve uygun nanopartikiil
boyutu dagilimini géstermektedir [14]. Bu ¢alismadan elde edilen PDI degeri de bu ¢alismayla
paralellik gostermektedir.

Kitosan, molekiiller aras1 ve molekiil i¢i hidrojen baglar1 nedeniyle sert ve kristal yapiya sahip
bir biyopolimerdir. Sulu ¢ozeltilerdeki kitosan molekiilleri, zincirler arasindaki elektrostatik
yiikleri itmesinden dolay1 daha esnek ve daha uzun bir zincir konformasyonuna sahiptir.
Kitosan ve TPP seyreltik asetik asit i¢cinde birbirleriyle karistirildiginda pozitif ylizey yiikiine
sahip nanokompleksler olusturmaktadir ve ylizey yiikiiniin yogunlugu 6l¢iilen zeta potansiyel
degerleriyle yansitilmaktadir [15]. Calisma sonucunda elde edilen kitosan nanopartikiillerin
zeta potansiyel degeri de uygun pozitif yiizey yiikiine sahiptir.

Dhandapani ve arkadaslari [7] tarafindan yapilan galigma ise, nanometre boyutuna ve kiiresel
yapiya sahip parcaciklarin, mikro pargaciklara kiyasla nispeten daha ytiiksek hiicre i¢i alima
sahip oldugunu ve nanopartikiillere yiiklenen siRNA'nin kompleks olusturma verimliliginin,
kitosan konsantrasyonunun artmasiyla Oonemli Ol¢iide azaldigini gostermektedir. Kitosan
polimerleri ile yapilan baska bir calismada Zaki ve arkadaglari, kitosan konsantrasyonunun ayni
zamanda nanopartikiil boyutunu da dogrudan etkileyebilecegini, yani kitosan ve
TPP konsantrasyonunun arttirilmasiin daha biiyiik nanopartikiillerin sentezlenmesine neden
oldugunu belirtmislerdir [16]. Bu c¢alismada da yiiksek konsantrasyonlarda kitosan ve TPP
kullanimi sonucu elde edilen nanopartikiillerin diisiik konsantrasyonlarda sentezlenen
nanopartikiilllere gére daha biiylik boyutta nanopartikiil elde edilmesiyle sonuclanmistir. Bu
nedenle daha sonraki optimizasyon c¢alismalarimizda diisiik konsantrasyonlarda kitosan
cozeltileri ile nanopartikiil sentezleme islemine devam edilmistir.
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Ayrica Tween 80 kullaniminin sonuglar iizerindeki etkisi olduk¢a dikkat ¢cekmektedir. Tween
80 mikro kiirelerin olusumu i¢in kullanilabilecek iyonik olmayan yiizey aktif bir madde olan
polisorbat 80'dir [17]. Genellikle kitosan nanopartikiillerin hazirlanmasi sirasinda agregat
olusumunu 6nlemek i¢in stabilizator olarak kullanilan bir maddedir [13]. Tween 80 varliginda
yapilan ¢aligmalardaki sonuglarimizda kiigiik boyutta nanopartikiillerin olugsmasi bu yargiy1
kanitlayict niteliktedir.

Sentezlenen nanopartikiillerin TEM analizi ile elde edilen goriintiilerine gore kitosan
nanopartikiillerinin boyutlarinin, zeta analizlerinden elde edilen pargacik boyutu dagilimlari ile
karsilastirlldiginda  sonuglarin ~ farkli  oldugu goriilmektedir. Zeta  analizi sirasinda
nanopartikiiller su ortaminda birleserek agregatlar olusturmaktadir, dolayisiyla analiz edilen
cihaz bu yapilar1 daha biiyiik pargaciklar olarak algilamaktadir. Dolayisiyla yapilan iki analiz
yonteminden elde edilen nanopartikiil boyut sonuglari farklilik gostermektedir [18,19].

4. GENEL DEGERLENDIRME VE SONUCLAR

Bu caligmadan elde edilen sonuclar asagida 6zetlenmistir:

Kitosan nanopartikiilleri, iyonik jelasyon yontemi kullanilarak kitosan ve TPP nin uygun
sartlarda birlestirilmesiyle basariyla elde edilmistir.

Kitosan nanopartikiil sentezinde farkli tiretim kosullarinin kitosan nanopartikiillerinin boyut,
zeta potansiyeli ve PDI degeri gibi karakterizasyon 6zelliklerini etkiledigi belirlenmistir.
Optimizasyon c¢aligmasinda kullanilan kitosan ve TPP konsantrasyonlarinin artmasiyla
nanopartikiillerin pargacik boyutunun da arttifi ve en uygun nanopartikiillerin pH:4.7 de
retildigi gézlemlenmistir.

Calismada santrifiij ve sonikasyon islemlerinin kitosan nanopartikiil sentezi iizerine etkisi
arastiritlmis ve 3 dakika sonikasyon islemi ile yiiksek frekansli ses dalgalar1 sayesinde
nanopartikiillerin parcacik boyutunun azaltildig: tespit edilmistir.

Kullanilan Tween 80’nin, nanopartikiillerin bir araya gelmesini ve agregat olusumunu
engelledigi goriilmiistiir. Boylece optimum kosullarda ve daha kiiciik boyutta nanopartikiillerin
sentezlendigi saptanmustir.

Karakterizasyon sonuglarina gore sentezlenen nanopartikiillerin ortalama 178 nm partikiil
boyutuna, +21mV ylizey yiikiine ve 0.3 polidispersite indeksine sahip oldugu belirlenmistir.
Elde edilen bu sonuglara gore sentezlenen nanopartikiillerin ileride yapilacak in vitro gen
susturma c¢alismalarinda siRNA'y1 hiicreye bozulmadan, giivenli ve verimli bir sekilde
aktarmada umut vaat eden bir aday olabilecegini géstermektedir.

KAYNAKCA
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ABSTRACT

Chicken feathers, a significant portion of which is waste, are used for different purposes. Unlike
goose and duck feathers, chicken feathers are not used in the textile industry. The main reason
for this is the harder and inelastic structure of chicken feathers. It is possible to make these
feathers suitable for use by applying additional processes. One of these processes is to separate
the fibrous part of the feathers from the rachis by cutting them mechanically. Thus, chicken
feather fibers with a more universal structure can be obtained. In this study, chicken feathers
were separated into rachis and fiber parts with an innovative technology. Non-woven surfaces
that can be used as filter material have been developed from these chicken feather fibers by wet
laying method.

Key words: Chicken feather, chicken feather fiber, non-woven surface, wet laying.

1. INTRODUCTION

Chickens are located the first place in the list of domesticated animals in the world in terms of
total number [1]. Statistical data show that 65 billion chickens were slaughtered for poultry
meat in 2018, and this number increased by an average of 2% annually [2]. More than 6.5
million tons of chicken feathers are produced as by-products during slaughter annually. Since
these feathers are not considered a valuable raw material in their current form, very little of
them are used. Chicken feathers are partially used in fertilizer, animal feed and enzyme
production due to their protein content of up to 90% [3], but a significant part of them is waste
[1, 2, 4]. Thus, an average of 4 million tons of chicken feathers are thrown away annually
worldwide [5]. In Tiirkiye alone, over 30 thousand tons of chicken feathers are separated as
waste annually, and this material, which is degraded in nature, is buried or burned. Each of the
methods used to dispose of waste, such as burning, burying and composting, cause serious
damage to the environment [6]. For these reasons, obtaining value-added products from chicken
feathers is economically and ecologically important.

Chicken feathers have a four-level structure. The primary structure is the feather itself; the
secondary structure is the fibrous barbs branching from the rachis, the tertiary structure is the
barbules on the barbs, and the quaternary structure is the barbicels on the barbules. The first
three of these structures are developed, and the fourth is in the form of a partially developed
pinna. Although the sizes of the feathers vary depending on their location on the chicken's body
and the functions they perform, the feathers are structurally similar to each other.
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Fiber production from chicken feathers is carried out mechanically. For this purpose, the
feathers in the form of a feather are cut along the rachis of the feather and the fibrous part is
separated from the rachis. Thus, chicken feather fiber is obtained (Figure 1). Rachis also
emerges as a by-product. The ratio of fiber to rachis in the total weight of the feathers varies
according to the parts of the chicken's body. According to previous research, the fiber/rachis
ratio for an average chicken is 1:1.34 [7].

Figure 1. Chicken Feather Fiber and Rachis

The shortness of chicken feather fibers and the presence of barbicels on the fibers prevent these
fibers from sticking to each other. For this reason, it is not possible to produce a nonwoven
surface from chicken feather fibers, which do not have the ability to felt, by mechanical methods
such as needling. Additional binder is needed to provide surface formation. In this study,
polyvinylacetate (PVAc), which is suitable for the wet laying method, was used as the binding
agent in the production of nonwoven surfaces from chicken feather fibers.

2. MATERIALS AND METHOD
2.1. Materials

In this study, feather fibers obtained from chicken feathers were used in the production of
nonwoven surfaces. Chicken feather fibers are produced from feathers obtained from ERPILIC
Entegre Tavuk¢uluk Uretim Pazarlama ve Ticaret A.S. (Bolu) with the technology developed
in Erciyes University Textile Engineering Department. Polyvinylacetate (PVAc), a dispersion
adhesive with good adhesion properties and low cost, was used to bond the fibers together
(Table 1). Dispersion adhesives are water-based adhesive systems that physically harden and
adhere when water evaporates.

Table 1. Some features of PVAc

Physical and chemical

properties Characteristics
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Physical state Viscous liquid
Color White

Dry matter 47-48%

pH (23°C) 4-6

Solubility Soluble in water
Viscosity (23°C) 18-25 cps
Water content 60-70%

2.2. Method

PVACc was first diluted in distilled water and poured onto the container with a certain amount
of chicken feather fiber (CFF). The fibers were mixed until they were fully wetted and left to
sit in the container for 1 hour to keep their proper form. After 1 hour, the fibers were filtered
and left to drain for 24 hours until water dripping stopped. After 24 hours, the CFF that had
taken shape in the strainer was taken and dried in the microwave oven for 5 minutes (Figure 2).

Figure 2. Surface production stages from chicken feather fiber

A two-factor experiment was designed to test different sample variants. The amount of CFF
and the concentration of PVACc in the dispersion were accepted as manageable factors in the
experiment. The experimental design is given in Table 2.

Table 2. Two-factor experimental design for nonwoven surface production by wet laying method

Amount of chicken  PVAc concentration
feather fiber, gr in dispersion, %
1 20 1
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2.3. Test methods applied to samples

The thickness of the samples was measured with an Elastocon brand thickness gauge according
to TS EN 1S09073-2 standard. Measurements were obtained from 5 different points and the
average was calculated.

Areal and volumetric weights of nonwoven surface samples (NSS) were calculated according
to EN 1S09073-1 and ASTM D3776 standards. The sample with an area of 78.5 cm? was
weighed after being conditioned according to TS EN ISO 139 standard under normal
environmental conditions in the air conditioning cabin. The areal and volumetric weights were
calculated by dividing the weight values by the area and volume values of the samples.

The porosity of the material was calculated according to the specific gravity (Ad) of the material
and its volumetric weight (Av) (Eg. 1). The specific gravity of chicken feather fibers is accepted
as Ad = 0.81 g/cm?.

_ Ag—Ap

P -100%

Ad

1)

ASTM D2654 standard was taken as basis to determine the moisture gain and moisture content
of nonwoven surface samples. After the initial weights of the samples conditioned in the air-
conditioning cabinet were determined, they were kept at 105°C for 2 hours and their dry weights
(Mq) were determined. The dried samples were kept in an environment of 65%, 85% and 90%
relative humidity for 24 hours and their moist weights (Mm) were measured. Moisture gain
(MG) and moisture content (MC) were calculated as follows (Egs. 2, 3):

_ Mm—Ma 0 _ Mm=Md 1400
== 100% and MC = =% —"-100% 2,

d m

MG
3)

Air permeability measurement was made in accordance with the TS 391 EN I1SO 9237 test
standard. After the samples were cut and prepared with a diameter of 10cm, they were
conditioned in the air-conditioning cabin under normal environmental conditions according to
test standards. Then, the samples are held with the 20cm? standard sample holder on the device.
Up to 500 Pa pressure drop can be achieved in the device. Air flow is recorded in mm/sec.
Measurements were made from 3 different parts of each sample and the average of these
measurements was taken.
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3. RESULTS AND DISCUSSION

3.1. Thickness values of non-woven surface samples

The thickness of nonwoven surface samples produced by wet laying methods was measured.
The results are given in Table 3.

Table 3. Thickness measurement results of non-woven surface samples

Thickness (mm)

1 2 3 4 5 6
1 5.67 5.36 7.30 4.90 9.89 10.97
2 5.20 5.62 7.21 4.98 9.74 10.58
3 5.74 5.81 7.21 4.86 9.32 10.00
4 5.74 5.90 7.11 5.03 9.30 9.71
5 5.32 5.79 7.23 4.98 9.81 9.88
Average 5.53 5.70 7.21 4.95 9.61 10.23

ANOVA was applied to the results to see whether there was a difference between the thickness
of the samples. For this, the results of each sample were tested according to the Ryan-Joiner
criterion, which was normally distributed, and a positive response was received. ANOVA
showed that there was a difference between the thickness of the samples with a probability of
0.95.

3.2. Areal weight, volumetric weight and porosity results of nonwoven surface samples

The nonwoven surface samples were cut into round shapes with a diameter of 10 cm and their
weights were measured on a precision scale. The surface area of the samples was calculated as
78.5 cm?. Considering that the specific gravity of the chicken feather is approximately 0.81
g/cm?, the areal and volumetric weights and porosity values of the samples were calculated and
the results are given in Table 5. It was observed that the porosity values of the samples produced
with the selected parameters were not very different. However, the highest porosity was
calculated for samples using 25 g chicken feather fiber and 2% PVAc.

Table 4. Area weight, volume weight and porosity values of nonwoven surface samples

Samples produced by wet laying method

1 2 3 4 5 6
Weight (gr) 6.11 6.41 7.59 6.17 7.66 9.41
Area unit weight, gr/cm? 0.0778 0.0817 0.0967 0.0786 0.0976 0.1199
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Volume unit weight, gr/cm?3 0.1407 0.1433 0.1341 0.1588 0.1015 0.1172
Porosity, % 82.41 82.09 83.24 80.16 87.31 85.35

3.3. Moisture absorption ability of nonwoven surface samples

The moisture content (MC) and moisture gain (MG) values of the nonwoven surface samples
produced by the wet laying method are expressed in Table 5. The results were tested according
to the Ryan-Joiner criterion and the distribution of the data was found to be normal. PVAc
concentration did not cause a significant difference on moisture content and moisture gain in a
65% relative relative humidity environment. Increasing the PVAc concentration at 85% and
90% relative humidity levels caused a significant decrease in the moisture content and gain of
the sample. The increase in fiber amount did not cause a significant difference in moisture
content and moisture gain. In addition, the increase in relative humidity caused the moisture
content and gain of the samples to increase.

Table 5. Moisture content (MC) and moisture gain (MG) values of nonwoven surface
samples produced by the wet laying method.

65% relative humidity 85% relative humidity ~ 90% relative humidity

MC % MG % MC % MG % MC % MG %
1 9.58 10.60 11.11 12.50 15.52 18.37
2 9.26 10.20 10.24 11.41 15.00 17.65
3 8.82 9.68 9.83 11.14 14.61 17.12
4 8.75 9.59 9.82 10.88 14.62 17.11
5 8.72 9.55 9.71 10.76 14.13 16.46
6 9.09 10.00 9.13 10.05 13.41 15.49

3.3. Air permeability test results of nonwoven surface samples

Air permeability tests were carried out on non-woven surface samples produced according to
the designed two-factor test plans. The results obtained are presented in Table 6. It was
determined that the air permeability results of nonwoven surface samples were normally
distributed according to the Ryan-Joiner test. Regression analysis was applied to the results and
it was revealed how the production factors affected the air permeability of the samples. It has
been observed that the air permeability of samples produced by the wet laying method decreases
as the amount of fiber in the sample increases. Additionally, contrary to expectations, air
permeability increased as the PVA concentration in the solution increased. This can be
attributed to the fact that, as the amount of binder increases, the fibers bind to each other and
cluster, thus creating macropores within the structure.

Table 6. Air permeability test results of produced nonwoven surface samples

Test samples

CONFERENCE BOOK Academy Global Publishing House | 62




o CONFEREy
S

S

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 — BURSA
ISBN NR: 978-625-6283-15-2

Air permeability
43 38 37 49 48 42
mm/s

4. CONCLUSIONS

The aim of the study was to produce non-woven surfaces that can be used as insulation, filtering
and filling materials from chicken feather fibers. The shortness of chicken feather fibers and
the presence of barbicels on the fibers prevent the fibers from sticking to each other. Therefore,
additional binding agents are needed to provide surface formation from chicken feather fibers.
In the study, polyvinylacetate (P\VVAc) was used as a binder. A dispersion of P\VAc in water was
prepared, and the specified amount of chicken feather fiber was mixed into this dispersion. This
prepared mixture was left to filter in a strainer type mold for one day. The structure formed by
filtering the dispersion was fixed by drying in a controlled manner in the microwave oven.

The samples were produced according to the designed two-factor experimental plan. One of the
factors was the concentration of PVAc in the dispersion, and another is the amount of chicken
feather fiber. Regression analysis was applied to the results and the effects of the amount of
fiber and the PVAc concentration on the nonwoven surface properties were revealed. As a result
of the study, it was revealed that the porosity of the samples produced was not much different
from each other. In 85% and 95% relative humidity environments, moisture content and
moisture gain decreased as PVAc concentration increased. It was also observed that the air
permeability decreased with the increase in the amount of fiber and increased with the increase
in the concentration of PVAc in the solution.
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ABSTRACT

Nowadays, additive manufacturing processes are increasingly crucial in industrial production,
especially in the production of metal parts. Laser Powder Bed Fusion (LPBF) stands out as a
widely utilized 3D printing technology that enables the rapid and flexible production of parts
with complex geometries. LPBF finds numerous applications in industries such as aerospace
and energy, where Hastelloy-X is a common material manufactured using conventional
methods. Hastelloy-X, a nickel-based superalloy, possesses high-temperature and wear
resistance properties, meeting the demands of various applications. Recent studies focus on the
additive manufacturing of Hastelloy-X, particularly examining the effects of the LPBF process
on microstructure and mechanical properties. Determining the right parameters is crucial to
ensure the desired performance of the part, enabling the material's use in critical industries.
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This study experimentally investigates the effects of different LPBF parameters (e.g., laser
power, scanning speed, powder bed temperature) on the microstructural properties of Hastelloy-
X samples. The impact of these parameters on microstructure is analyzed using characterization
techniques such as optical microscopy, scanning electron microscopy (SEM), and energy
dispersive spectroscopy (EDS).

In conclusion, this study contributes to the identification of optimized parameters to improve
the performance of complex materials such as Hastelloy-X in the LPBF process. This allows
for the production of more reliable and high-performance parts in industrial applications,
enhancing the technological advancements in additive manufacturing. Further research could
explore the scalability of these findings for larger production settings and additional nickel-
based superalloys, potentially broadening the applicability of the optimized parameters.

Anahtar Kelimeler : LPBF, Hastealloy-X, Material Performance, Additive Manufacturing
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ABSTRACT

The Maxwell’s system in electrically and magnetically anisotropic inhomogeneous materials
can be reduced to a first order symmetric hyperbolic system. The mathematical model of wave
propagation in electrically and magnetically anisotropic inhomogeneous materials can be
described by the obtained symmetric hyperbolic system. Some theoretical results such as
existence, uniqueness and stability can be proved using the methods and theories for symmetric
hyperbolic systems. In the present paper, an analytical method of solving initial value problem
for the Maxwell’s system in electrically and magnetically anisotropic inhomogeneous materials
is studied.

Keywords: Maxwell system, anisotropic inhomogeneous materials, symmetric hyperbolic
system.
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Abstract

Banks and financial institutions, unlike other commercial enterprises, require a unique
accounting structure due to the regulations and standards to which they are subject. This
uniqueness often requires integrated collaboration with accounting software companies.
External dependency increases costs as manual effort for product and template definitions
increases and data transfer processes become more complicated. In addition, rapid adaptation
to changes in international accounting standards, such as Generally Accepted Accounting
Principles (GAAP) in the United States, has become a necessity for banks with unique
accounting structure integration. In this study, a banking infrastructure has been developed that
enables rapid adaptation to changes in international accounting standards in order to eliminate
dependence on foreign countries. The Object-Oriented Programming (OOP) method has been
used to reduce the effort required for manual processes. Service Oriented Architecture (SOA)
and Single Page Application (SPA) technologies have been chosen for their scalability
advantages. For the production process, container technology and Kubernetes infrastructure
have been utilized. With the developed infrastructure, a significant improvement in compliance
speed with international accounting standards, with an increase of 95% has been achieved. This
demonstrates the effectiveness of the specialized banking infrastructure in meeting the unique
accounting needs of banks and financial institutions.

Keywords: Accounting Infrastructure, Banking System, Service Oriented Architecture

INTRODUCTION

CONFERENCE BOOK Academy Global Publishing House | 68




S

CONFER
&x\\ £,

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 — BURSA
ISBN NR: 978-625-6283-15-2

Digital and mobile banking are technological platforms that allow financial transactions to be
carried out quickly, securely and easily. In recent years, digital and mobile banking has become
very popular as it makes people's lives easier. With the introduction of digital and mobile
banking, a sharp increase in the daily transaction volume of banks can be observed. Transactions
such as checking existing account balances, transferring money to different bank accounts and
paying bills such as electricity, water and natural gas online are being made on a large scale
using digital and mobile banking. With the increase in this transaction volume, the number of
accounting documents issued daily is also growing rapidly, generating a considerable volume
of data. The effective processing and transmission of this volume of data is costly and reduces
the efficiency of traditional technological infrastructures.

Financial institutions that offer a wide range of financial products and services may encounter
a variety of specialized requirements. For example, accounting for products such as derivatives,
investment funds and asset management can not be managed using standard accounting
software. Banks and financial institutions that are unable to respond to rapidly changing and
evolving accounting requirements in a timely and effective manner prefer to integrate different
accounting software as a solution. At the same time, different accounting standards may apply
to international financial institutions. For example, organizations in the United States generally
must adhere to GAAP standards, while organizations in other countries must adhere to
International Financial Reporting Standards (IFRS) standards. These different standards may
require the use of different accounting software. For these reasons, financial institutions often
choose accounting software customized to meet their specific needs.

However, banks, especially those subject to regulations and special reporting requirements, may
encounter operational difficulties when dealing with third-party companies, such as data
transfer and manual identification. When transferring data, complying with regulations,
including legal requirements and data protection regulations of different countries or regions,
can be challenging. Additionally, banks dealing with large data volumes may experience
performance issues during data transfers. This increases external dependency and the manual
effort required, complicating data transmission operations.

In order to overcome these difficulties and ensure effective accounting management, a flexible
accounting infrastructure based on SOA and OOP principles, in accordance with international
accounting standards, is required. This infrastructure must be capable of adapting to regulations
and special requirements, have a large data processing capacity, provide fast and secure data
transmission (SOA, SPA), and be configurable to meet changing business needs.

In this study, a banking infrastructure that can quickly adapt to changes in international
accounting standards has been developed to eliminate external dependencies.

This study is organized as follows: Section 2 includes relevant literature. Details of the
infrastucture is presented in Section 3. Section 4 presents results of the study. Section 5
concludes the paper.

LITERATURE REVIEW
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(Abd. Halim, et al., 2024) aimed to improve the efficiency of the payment process and provide
better service to Regional Water Company (RWC) customers. For this purpose, an innovation
in the era of digitalization using Service-Oriented Architecture (SOA) was introduced. Service-
Oriented Modeling Architecture (SOMA), the proposed method for implementing SOA, was
employed. The results indicated that implementing middleware using the SOMA method
successfully enhanced the efficiency and quality of RWC payment services at Bank XYZ. (Ford
Lumban Gaol, et al., 2023) proposed a solution using the SOMA methodology to address the
issues of the transaction banking unit. This proposed solution facilitated the transition from a
system with global dependencies to one that operates independently, focusing on small
functional scales. It was included Enterprise Service Bus, Business Process Management, and
Business Rule Management solutions, helped in business unit delivery. (Muhardi Saputra, et
al., 2023) aimed to design Enterprise Resource Planning (ERP) systems for Small-Medium
Enterprises (SMEs) in the financial sector. For this purpose, Open ERP or Odoo Version 11.0
software was used to record financial transactions and generate reports using the accounting
module and SOA methods. The results showed that this system can assist the financial sector in
recording transactions and generating real-time automated financial reports. (Eli Hustad, et al.,
2021) explained that cloud services play an important role in building sustainable infrastructure
and described the benefits and challenges of a sustainable digital infrastructure based on
services. It has been concluded that the agility and flexibility required to ensure sustainability
in the process of digital transformation of microservice architecture and cloud services can be
provided with SOA. (Munezero Immaculee Joselyne, et al., 2021) explained the Domain-
Driven Design (DDD) decomposition of microservices and the extension of the legacy system
to incorporate microservice principles as a transformation method. This included determining
the appropriate boundaries for microservices and defining criteria for organizing work within a
microservice architecture. The use of the proposed modernization process helped an
organization plan and implement modernization. In the study, a microservice architecture was
developed that increases scalability and sustainability and allows automatic infrastructure
organization. (Syed Moudud-ul-Hugq, et al., 2020) aimed to highlight the impact of cloud
computing on global accounting information systems. For this purpose, it discussed various
aspects of cloud accounting, referenced published research papers, and identified the benefits
and potential risks associated with the implementation of cloud services, particularly in relation
to the accounting department. (Naghmeh Niknejad, et al., 2020) aimed to review existing SOA
topics and share the findings with the academic community. In this context, a systematic
literature review was conducted, examining studies from 2009 to 2019. A total of 103 primary
studies were obtained using a two-stage search protocol to cover all SOA-related research.
Articles were categorized according to the themes of SOA adoption, concepts, impact, and
implementation. The results indicate a growing academic interest in the adoption and
implementation of SOA. (Janis Grabis and Janis Kampars, 2018) proposed a business process
architecture that includes establishing the data analysis model along with the basic business
process and updating sub-processes. A summary of the business process transformation stages
for integrating data-intensive activities has been presented. A technical architecture based on
microservices supports process redesign and execution. An example of business process
redesign has been also provided. (Ardi Suryatmojo, et al., 2018) proposed an SOA-based
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financial technology application integration model that can be used for consolidating monthly
financial statements from all integrated banks. For this model, the data required to generate the
composite report was retrieved directly from any bank's system using web services.
(Zhongxiang Xiao, et al., 2016) presented a critical exploration of the key concepts of SOA,
Application Programming Interface (API), and Microservices, explaining their similarities and
differences. They provided a set of recommendations for the effective use and management of
enterprise software components, drawing from the best practices of SOA, API, and
Microservices concepts. (Claudius Brandas, et al., 2015) presented a quantitative survey of
existing literature and specific applications to assess the potential of cloud and mobile
technologies in the field of Information Systems Auditing (AIS). The Swot analysis of these
technologies in the context of AIS was also conducted. (Ceslovas Christauskas, et al., 2012)
explained the roles of accounting information systems in small and medium-sized enterprises,
such as evaluating the financial status of enterprises, using them in decision-making processes,
and planning for the future. The study also emphasized the benefits that cloud computing-based
technologies can provide to SMEs.

DETAILS OF THE INFRASTRUCTURE

The accounting infrastructure has been built on a container architecture managed through
Kubernetes. Back-end and front-end components have been separated based on SOA principles.
PostgreSQL serves as the database, while Redis has been integrated for caching operations. The
backend application has been modularized to serve relevant areas in accordance with DDD
principles. In this context, Java and Spring framework have been chosen as the programming
languages. ReactJS has been utilized for frontend development.

The diagram of the infrastructure is shown in Figure 1.

Backend Microservices (Java)

Web Interface (React JS) Rest API / Accounting
+ Object Operations « Authentication ( + GL Management
Meta Account Operatlops Authorization <) Voucher Template
) ) « General Ledger Operatlops « Token Architecture — Management

——Management Operations —| o Vouchgr Templaig 0 (Expiration/Refresh) S— + Meta Account

« Reporting Qperatlons « Proxy a V a Management
e « Log Operations + Object P SQL

« User & Role Operations Management OStg re Q
« Batch Operations

User and Role
Management

+ User Management Logging
+ Role Management
« Password « Log Management

Client System Management S prl n g . fggv‘:ce Actions
+ Custom Logs
The integrator system ensures the accounting g
transactions by providing receipt patterns and
necessary parameters via the interface. R Reporting V
In order for vouchers to create, a request is made + Report .
to the Rest AP service within the microservice Management Batch Operations re 's
architecture. « Report Observation
« Report Export « Batch Management
« Batch Tracking

kubernetes

Figure 1. Diagram of the Infrastructure
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transactions made in the web interface through the REST API operated on the backend.

Cumulatives and graphics that are desired to be seen on the home page can be selected by the

user and shaped according to preference. The graphs are shown in Figure 2.

¢ Monthly
Vouchers
e P eatch Jonline
8
=

[ )]
-

Recent Manual Interventions

c/o Transaction Date

C 19 May, 2021 : 10:10 AM
C 18 May, 2021 :3:12 PM
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GL Account Number Key Value
AIMOFUSAGE 01 Options Details
EXCHANGECODE INR Options. Details
AIMOFUSAGE 01 Options Details
EXCHANGECODE XAU Options. Details

1 e 3 4 5 20

Figure 2. Home Page and Graphs

Reports and displays requested by the user are available in the "Reports" tab shown in Figure

3.
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o /
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[ service Can [l Count of Veuehers
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Batch Error

Wire Transactions

Bill Payments Couldn't find account 3919995, Please check your service logs and vouchers. More...

Credit Card Transactions

@ Fund Operations
Service Error =
Critical

XXX service error
view all Couldn't find account 3919995. Please check your service request. More....

Deposit Operations

Figure 3. Reports Tab

The users who can use the interface and the authorizations appropriate to the roles of these
users can defined on the screen shown in Figure 4.

Add new user X
User details Profile picture
Username * Role

Select v
Email *
First Name Last Mame

Send email confirmation

Add User Cancel

Figure 4. Add A New User Screen
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The total accounting transactions that will occur from each transaction are determined as a
template. The definition and modification of these templates is made on the screen shown in
Figure 5.

Product Code® Product-Operation Code” b el
_ _ 1
Select M Select -
2
) 3
Template Order
4
0
5
Change Type Ticket No &

Submit Template Cancel

No Tag C/D Type Account No Amount Tag
1 MFSE_COMMISSION C Parametric MMHE_HESAP MFSE_COMMISSION
2 MFSE_ACCOUNT D Current 32000001 MFSE_ACCOUNT

Figure 5. Add the Template Screen

RESULTS OF THE STUDY
With the developed infrastructre,

Fast and flexible solutions have been provided, taking into account the high volume of
transactions and product diversity.

Solutions in accordance with international standards have been produced to meet changing
needs, the number of products, template structure, and regulations.

95% improvement has been achieved in compliance with international accounting standards.
The user-friendly interface and secure data transportation, processing, and storage technologies
have made accounts, receipts, and legal reports more manageable and understandable for banks.
The rate of foreign dependency has been reduced by 85%.

CONCLUSION

Banks and financial institutions require a variety of external software and services to efficiently
manage complex financial transactions and a large customer base. While this dependence on
external resources allows organizations to optimize their business processes, it also amplifies
operational risks and costs due to increased external reliance. Incompatibilities and update
requirements, particularly in the integration of specialized software and services, elevate
operational complexity by necessitating continuous technological adaptation and integration.
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In this study, a banking infrastructure that can quickly adapt to changes in international
accounting standards has been developed to eliminate external dependencies. With the
developed infrastructre, the rate of foreign dependency has been reduced by 85%.
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ABSTRACT

In today’s technology finite element simulations are used in variety of industrial applications
in order to identify the potential areas of failure in the both production part and tools, thereby
reducing the trial-and-error period during production. Thanks to these simulations, engineers
can investigate complex structures under different conditions, such as varying loads and
temperatures with different material properties, allowing for a comprehensive understanding of

their behavior.

Wheel nuts are fasteners used in the industry, especially to connect the rims of motor vehicles
and trailers to the hub flanges. Cold forging is the most cost effective and fastest method of
production for fasteners. Wheels nuts are relatively difficult parts to produce in cold forging
due to its geometry. Although wheel nut production can be carried out by many manufacturing
methods, as in other fasteners, in terms of speed and cost, it is preferred to produce it by cold
forging method. The aim of this study is to examine the difficulties experienced in the
production of wheel nuts and to design and analyze the optimum dies using the finite element
method. With the method to be used, it is planned to determine the appropriate design with the

support of the finite element program (Simufact forming).

Keywords: Fasteners, cold forging, tooling design, finite element simulations
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OZET

Gilinlimiizde insanlarin kapali alanlarda gegirdikleri siirelerin yogunlugu giderek artmaktadir.
Bu gergek gbz oniinde bulunduruldugunda, kapali alanlar i¢in konum algilama sistemlerine
duyulan ihtiya¢ ve bu sistemlerin konum belirleme basarisinin 6énemi de net olarak
anlasiimaktadir. Ozellikle benzer kapali alanlarda navigasyon uygulamalari, otonom sistem
yonlendirmeleri, nesne takibi ve reklam uygulamalari gibi hizmet ¢esitliligi de konunun
onemini pekistirmektedir. Kiiresel konumlandirma sistemi (GPS) kapali alanlarda uydu
sinyallerinin direkt algilanmas ile ilgili sorunlar sebebi ile yetersiz kalmasi, kapali alan
konumlandirma sistemlerine olan talebi artirmistir. Ustelik kapali alanlarda tahmin hata payinin
cok kiicik olmas1 gerektiginden ve istenilen hassasiyetin bu sistemlerde elde
edilemeyeceginden sistem basaris1 diisiik olmaktadir. Bu noktada giindeme gelen ihtiyaglar
dogrultusunda istenilen sartlar1 saglayabilmek adina “Kapali Alan Konum Tespit” sistemleri
gelistirilmistir. Bu ¢alismada farkli yapay zeka tekniklerinin, nesnelerin interneti (IoT)
cergevesinde, kapali alan konum tespit sistemleri yardimiyla kullanim 6rnekleri anlatilmasi
amaglanmaktadir. Bu sistemler, genellikle kablosuz iletisim teknolojilerine dayanur,
teknolojilerin farkli protokollerini kullanilarak kapali alanlarda konum tespiti saglanir. Yapay
zeka, ozellikle de yapay sinir ag1 teknikleri, kapali alan konumlandirma konusunda 6nemli bir
rol oynamis ve bu alandaki ¢alismalara biiyiik bir ivme kazandirmistir. Konu 6zelinde son
donemde yapilan g¢aligmalar, gelecekte yapilacak olan arastirmalara rehberlik ederek fikir
vermek amacglanmaktadir. Bu dogrultuda yapilan ¢alismada Wi-Fi, RFID ve Bluetooth vb.
kapali alan konum tespit teknolojileri incelenmis olup 1ilgili teknolojiler 6zelinde avantaj
dezavantaj karsilastirmalar1 yapilmis, yapay zekanin bu teknolojilere etkisi incelenmistir.
Ayrica yapay zekanin, kapali alan konum tespit sistemlerinin hassasiyetini ve giivenilirligini
artirmada nasil kullanilabilecegi arastirilmistir. Yapay zeka i¢in gerekli olan makine d6grenimi
ve derin 6grenme modellerinin kullanimi anlatilmis ek olarak veri isleme ve analiz
tekniklerinden bahsedilmistir. Ogrenilen modellere sensér verilerini entegre etmek konusunda
bulgular paylasilmistir. Yapay zeka destekli kapali alan konum tespitinin endiistriyel, ticari
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kullanim alanlar1 ve lojistik, saglik, giivenlik gibi alanlardaki potansiyel kullanimlari
degerlendirilmistir. Yapay zeka kullaniminin kapali alan konum tespit sistemlerine sagladigi
avantajlar ve dezavantajlar tartisiimistir.

Anahtar Kelimeler: Kapali Alan Konum Tespit, Yapay Zeka, Nesnelerin Interneti, Kablosuz
Haberlesme

INDOOR LOCATION DETECTION SYSTEMS WITH ARTIFICIAL
INTELLIGENCE METHODS

ABSTRACT

Nowadays, the duration of time spent indoors is gradually increasing. This phenomenon has led
to a clear understanding of the necessity for location sensing systems for indoor areas and the
significance of the positioning success of these systems. In particular, the variety of services
provided by such systems, including navigation applications, autonomous system guidance,
object tracking and advertising applications, reinforces the importance of the subject. The
limitations of the global positioning system (GPS) in detecting satellite signals in indoor
environments have led to an increased demand for indoor positioning systems. Furthermore,
the estimation error margin in closed areas is too large for the desired precision, resulting in
low system success. To address these challenges, 'Indoor Location Detection' systems have been
developed to align with the evolving needs. The objective of this study is to illustrate the
potential applications of various artificial intelligence techniques in conjunction with indoor
location detection systems within the context of the Internet of Things (IoT). These systems are
typically based on wireless communication technologies, utilizing diverse protocols of the
technologies to facilitate indoor location detection. Artificial intelligence, particularly artificial
neural network techniques, has played a pivotal role in indoor positioning, providing a
significant impetus for research in this field. Recent studies in this area aim to provide a
foundation for future research. This study examines indoor location detection technologies,
including Wi-Fi, RFID, and Bluetooth, analyzing their respective advantages and disadvantages
and examining the impact of artificial intelligence on these technologies. Furthermore, the
potential of artificial intelligence to enhance the precision and dependability of indoor location
detection systems is explored. The utilization of machine learning and deep learning models,
which are essential components of artificial intelligence, is elucidated, along with the
methodologies employed for data processing and analysis. The outcomes of integrating sensor
data into the learned models are presented. Finally, the prospective applications of Al-supported
indoor location detection in industrial, commercial settings, as well as in domains such as
logistics, health, and security, are evaluated. The advantages and disadvantages of utilizing
artificial intelligence in indoor location systems are presented for analysis.
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ABSTRACT

This study contains a module system design that consumes low energy and can transmit data
wirelessly, to be placed at bus stops. A direct solution to the topic of sustainable cities and
communities from the global goals for sustainable development, this module system is powered
by solar energy and uses Long Range (LoRa) technology for transferring air quality, particle
values, location information of bus stops. The module system design consists of two stages:
hardware design and software. In the hardware phase, an electronic card was designed using a
32-bit ARM-based STM32WL55CC microcontroller containing the LoRa module. The power
supply unit of the designed electronic card consists of solar panel, battery and charging circuit.
BME®680 air quality sensor, PMS5003 particle sensor, global positioning system module are
externally connected to the electronic card. In the software phase, universal asynchronous
receiver / transmitter and inter-integrated circuit serial communication protocols were used
between the sensors and the ARM microcontroller. The data transferred to the gateway is
transferred to the thing networks, one of the servers used by R&D Center of Kentkart Ege
Elektronik via Wi-Fi and/or mobile communication global system for mobile communications.
Sensor data is observed instantly on the server.

Keywords: LoRa, Solar panel, STM32, loT

1. INTRODUCTION

According to statistics, the transport sector is responsible for 23% of CO. emissions, and 92%
of energy demand is met by fossil fuels [1]. The air quality of stops in city centers directly
affects public health. PM2.5 is recognized as an important air pollutant in many parts of the
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world. The PM2.5 value recommended by the World Health Organization for human health is
5 ug/m3 [2].

In this study, a system with low power consumption is designed for collecting air quality data
in open areas and transferring it to the center via a wireless system. This low-power
consumption system that measures air quality and provides data tracking can be considered an
environmentally friendly smart city application [3]. This study plays a role in integrating Long
Range (LoRa) technology into smart cities and it is a solution for one of the Horizon Europe
project topics ‘Clean and Competitive Solutions in Transport Modes’ [1]. The study also
corresponds to the Global Goals for Sustainable Development, Sustainable Cities and
Communities section 11.6. The goal is to improve air quality and reduce the negative
environmental impact of cities by 2030 [4].

The sections related to this study are as follows: In the second section, similar studies in the
literature on LoRa end nodes are given. The third section mentions the materials, methods,
hardware, and software used in the study. The fourth section shows the sensors transmitted to
the server. The rest of the paper ends with a conclusion.

2. RELATED WORKS

W. Chanwattanapong et al. connected Temperature-Humidity, Light intensity, Raindrops, and
Soil moisture sensors to the end node design and used them in agricultural applications. They
used sensors that communicate with the inter-integrated circuit (I12C) protocol. The design was
powered by a battery [5]. S. Mishra et al. designed an end node and gateway. Raspberry Pi was
used in the design and powered by a battery. They used heat-humidity sensors, infrared sensors,
and soil moisture for agricultural applications. They provided internet access to the device using
Dell PowerEdge or Dell Precision server [6]. Gonzalez E et al. developed a LoRa-based sensor
network for air quality monitoring and gas leak detection. Their system uses commercial gas
sensors and resistance measurement channels for graphene chemo resistive sensors to calculate
the Air Quality Index based on the concentration of volatile organic compounds and reducing
species such as CO and to detect NO2, a major air pollutant [7]. M. Philip et al. aim low energy
consumption. They use sensors that measure location data and water quality. They transmit the
data from these sensors using LoRa technology [8]. P. Adi et al. measured pressure and
temperature data using the BME280 sensor. They transferred the measured data to the
LoRaWAN network using LoRa technology. They worked in the 915MHz range and monitored
the signal transmission using a Spectrum analyzer [9]. S. Prasad et al. aimed to design a smart
agricultural tracking and monitoring system for agricultural applications. They designed a
LoRa-based system using wireless sensor networks. Sensor data accesses the internet with
LoRa. Energy efficiency was increased due to lower energy consumption [10].

3. MATERIAL AND METHODS

This study includes a low-energy design that can transmit real-time air quality and location data
at bus stops. This system uses LoRa technology to transmit sensor data and it is powered by
solar energy. The system design consists of hardware and software phases. STM32WL55
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microprocessor with LoRa technology is used in the design. The system is powered by a solar
panel and the battery is supplied by the charging circuit. Universal Asynchronous Transceiver
(UART) and 12C protocols are used between the air quality sensor, gas sensor, global
positioning system (GPS) sensor, and microprocessor. The microprocessor is coded with
STMCubelDE.

3.1. Hardware Design
3.1.1 STM32WL55 Microcontroller

STM32WL55 32-bit ARM-based microcontroller is used to measure the required data. The
STM32WL55 microcontroller includes the necessary peripherals such as an Analog to Digital
Converter, UART, 12C, and digital input and output pins. The software of the microcontroller
was developed in the Cube IDE programming environment. The STM32WL55 microcontroller
is given in Figure 1.

Figure 1. STM32WL55 [11]

3.1.2. Main Board Design

Altium was used in the hardware design. Communication between the supply circuit,
microprocessor, and peripherals was designed as a schematic. UART and 12C protocols are
used between the sensors and the microprocessor. The Altium schematic of the designed board
is given in Figure 2, PCB drawings are given in Figure 3 and Figure 4, and the three-dimensional
image of PCB is given in Figure 5.
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3.1.3. BMEG680 Gas Sensor

BMEG680 sensor transfers pressure, temperature, and humidity data via 12C protocol, consuming
low power. The sensor is connected externally to the 12C port of the designed board [12]. The

BME®680 sensor is shown in Figure 6.

Figure 6. BMEG680 Gas Sensor [13]

3.1.4. PM2.5 Air Quality Sensor

The PM2.5 sensor measures airborne particles of 2.5 microns and below. This system uses laser
scattering to calculate the variation curve of the emitted particles. The sensor output shows the
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number of particles of different sizes per unit volume [14]. PM2.5 air quality sensor is given in
Figure 7.

Figure 7. PM2.5 Air Quality Sensor [14]
3.1.5. Ublox NEO-M8 GPS

In the designed system, the GNSS module can receive data from multiple satellite navigation
systems including GPS, Galileo, GLONASS, and BeiDou. This positively affects the accuracy
and speed of the data. The sensor is connected externally to the designed board. The sensor
communicates using the UART protocol. Ublox NEO-M8 GPS is shown in Figure 8 [15].

Figure 8. Ublox NEO-M8 GPS [16]

3.1.6. Solar Power Manager

CN3165 IC is used in the module. It is a low-power solar energy management module designed
for 5V solar panels. It allows to store the power from the solar panel to the battery. Suitable for
use with a 3.7V Lithium Battery. The solar input value is between 4.4V-6V. Solar Power
Manager is given in Figure 9 [17].

Figure 9. Solar Power Manager [17]
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3.1.7. Solar Panel

The solar panel will be placed on top of the design. It produces 6V - 150mA. It stores the energy
it produces in a lithium battery via a power manager. The Solar Panel is given in Figure 10.

Figure 10. Solar Panel [18]
3.2. Software Design

The designed system was coded using STMCubelDE. It aims to print the data from the
BMEG680, PM2.5, and NEO-M8 sensors connected to the board to the TTN server using LoRa
technology through the microprocessor. Configuration settings suitable for the protocol were
made in sensor connections. The designed board was coded using STMCubelDE. It aims to
print the data from the BMEG680, PM2.5, and NEO-M8 sensors connected to the board to the
TTN server using LoRa technology in a meaningful way through the microprocessor.
Configuration settings suitable for the protocol were made in sensor connections.

The necessary configurations for STM32WL55 were made in STMCubelDE. UART, I12C, and
LoRa are activated. The LoRa library in the microprocessor was run and the JOIN status was
observed on the terminal. When the code is generated, the appearance of the JOIN status on the
terminal means that LoRa is active and can send data in the 868MHz frequency band. When
the LoRa code is built, the terminal display is given in Figure 11.
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: T’ on freq 867700000 Hz at DR S
:SEND REQUEST

:MAC txDone

:R¥_1 on freq 867700000 Hz at DR
:IRQ_RX_TX_TIMEOUT

MAC rxlimeOut

:RK_2 on freq 869525000 Hz at DR
:TRO_RX_TH_TIMEOUT

:MAC rxTimeOut

:TX on freq 868100000 Hz at DR S
:MAC txDone

:R¥_1 on freq 868100080 Hz at DR
:IRQ_RX_TX_TIMEOUT

MAC rxTimeOut

:RK_2 on freq 869525000 Hz at DR
:TRO_RX_TH_TIMEOUT

:MAC rxTimeOut

:TK on freq 867500000 Hz at DR S
:MAC txDone

‘R¥_1 on freqg 867500000 Hz at DR
:IRQ_RX_TX_TIMEOUT

‘MAC rxTimeOut

:R¥_2 on freq 869525000 Hz at DR
:TRO_RX_TH_TIMEOQUT

:MAC rxTimeOut

Figure 11. Terminal Output

UART and LoRa are activated at the same time. In this way, it is observed that if the sensors
are connected with LoRa at the same time, there will be no problem in data transfer. When the
code is run, UART and LoRa connections at two different terminals are given in Figure 12.

Figure 12. Monitoring UART and LoRa Connections on Two Different Terminals

The BMEG680 sensor library is integrated into the main code. 12C protocol is activated in the
microprocessor. In the code interval where the data is printed with LoRa, the functions in the
library are called. The integration of the BMEG80 sensor reading code into the LoRa code is
given in Figure 13.
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Figure 13. Sensor reading code

The PM2.5 sensor measures different particle values per unit of air. The sensor gives particle
counts as hexadecimal values. The values are interpreted through the written library. The
written PM2.5 sensor library is given in Figure 14.

}

P
P
P
P
P
P
P
P
P
P
P
P
P
P

Figure 14. PMS Sensor Library

CONFERENCE BOOK Academy Global Publishing House || 88



oy LONFEREy
s

S

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 - BURSA
ISBN NR: 978-625-6283-15-2

To print the sensor data with LoRa, the functions in the library are integrated into the LoRa
code. The PM2.5 code is integrated into the LoRa code, and the terminal output is given in
Figure 15.

£8 Hercules SETUP utility by HW-group.com

B UDPSep Seial | TCP Ciert | TCP Server | UDP | TestMode | About |
Received/Sent data

{97 (E9}{42}{4D}

{96} (78} 197}
14D}
124y {96} £79}
{E9} {42} {4D}
8D} {78}
€87} {CCH{42} {4D}

157}
(eD} (78}
(Far 181} 172}
{99} {42}{4D}

{F4) {81}
{97y (99}{42}{4D}

F-iguré' 15. PM2.5 Te“rmina“ILOutput of PM2.5 Sensor

The functions in the library are integrated into the LoRa code so that the sensor data can be
printed with LoRa. In this way, the hexadecimal data was converted to decimal and the numbers
of the data according to the particle sizes were displayed in the terminal. The terminal display
is given in Figure 16.
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Figure 16. Sénsof Code Outp.u't after Adding the ”Sensor Library

For real-time tracking of GPS data, the GNSS sensor is read via UART protocol. The GNSS
sensor code is integrated into the LoRa code. The GPS sensor code integrated into the main
code is given in Figure 17.
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4. EXPERIMENT RESULT

Sensor data is transmitted with LoRa. A LoRaWAN gateway was installed to receive the LoRa
data. Through this gateway, the sensor data can access the internet through the gateway. The
gateway and the designed device were defined for the installed TTN server. In this way, sensor
data can be monitored in real-time with the TTN server. TTN server output of sensor data is
given in Figure 18.

STM32WL55

ID: eui-0080e1150530fed6

28 bnfa e Lastactivity 15 seconds ago @

Overview Live data Messaging Location Payload formatters General settings

Time Type Data preview Verbose stream ( } ¥ ExportasJSON I Pause W Clear
0 15:43:02 Fail to process upstream m. Publish message: User: arn:aws:sts::097768003349:assumed-role/eul-routing-services-ApplicationServerTaskRole-0SM1I3XKAPQD/
M 15:43:02 Forward uplink data message DevAddr: | 27 FE DC 67 <> & Payload: { CF1_PM1: 29, CF1_PM1@: 63, CF1_PM2_5: 55, FixedType: , Gas_Index: 0, Ga
M 15:43:02 Successfully processed dat.. DevAddr: |27FEDce7 <> | R
o 15:42:32 Fail to process upstream m. Publish message: User: arn:aws:sts::097768003349:assumed-role/eul-routing-services-ApplicationServerTaskRole-0SM1I3XKAPQD/
N 15:42:32 Forward uplink data message . CF1_PM1®: 60, CF1_PM2_5: 52, FixedType: , Gas_Index: ©, Gaz_Direnci: , Latitude: ©, Longitude: 0, I

M 15:42:32 Successfully processed dat.. DevAddr: | 27fFeEpnce7 <> IR

Figure 18. Live Datain TTN

The sensor data, which came as hexadecimal numbers in meaningless order, were parsed by the
payload tool in the TTN server. The parse code in the TTN server's payload tool is given in
Figure 19.
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Formatter code *

function decodeUplink(input) {
return i
data: {
Gas_Index: input.bytes[@],
Sicaklak: input.bytes[1] + Dersce"”,
Nem: input.bytes[2],
& Gaz_Direnci: ((input.bytes[3] # (2##0)) + (input.bytes[4] # [2#48
£y Longitude: ((input.bytes[7] # ( (input.bytes[8] # (2#4#
& Latitude: ((input.bytes[11] # (2##0)) + (input.bytes[12] # (2#%8)
& FixedType: Func_Fixed_Type(input.bytes[20]),
Fiiy month: input.bytes[15],

day: input.bytes[156],
hour: input.bytes[17]
min: input.bytes[18],
sec: input.bytes[19],

CF1_PM1 : ((input.bytes [25] << 8) + (input.bytes [26]

CF1_PM2_5 : ((input.bytes [27] << 8) + (input.bytes

CF1_PM1@ : ((input.bytes [29] << 8) + (input.bytes [

PM1 : ((input.bytes [31] << 8) + (input.bytes [

PM2_5 : ((input.bytes [33] << &) + (input.bytes [34]}),
concentration : ((input.bytes [35] << 8) + (input.bytes [36])),
indicates_number_83 : ((input.bytes [37] << 8) + (input.bytes [38
indicates_number_05 : ((input.bytes [39] << &) + (input.bytes [¢
indicates_number_1 : ((input.bytes [41] << 8) + (input.bytes [42])]
indicates_number_2_5 : ((input.bytes [43] << 8) + (input.bytes [44

Figure 19. Parse data in the TTN Server
5. CONCLUSION

In this study, wireless data transmission from bus stops is realized with low energy consumption
LoRa technology. Sensors that do not contain LoRa technology and communicate with 12C and
UART are enabled to access the internet and send the data they read to the server. The data of
air quality, temperature-humidity, and GPS sensors are transmitted to the server in real-time.
Sustainability is ensured by designing the system with solar energy. A low-power consumption
wireless data transfer end node device has been designed.
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ABSTRACT

As Electric Vehicle (EV) technology advances, there's a critical need to refine traditional
vehicle control systems to accommodate the unique power dynamics of EVs. The Traction
Control System (TCS), in particular, requires a reassessment of control methodologies due to
advancements in electrical power systems. This has led to a surge in research exploring wheel
dynamics within modern EVs, with a focus on various power system designs and the emergence
of In-Wheel Motorized Electric Vehicles (IWM-EVs) as a potential future direction in EV
technology. This study delves into the efficiency and effectiveness of a Fuzzy Logic Adaptive
Control (FLAC) system tailored to regulate traction slip for longitudinal-wheel dynamics in
IWM-EVs, especially under challenging driving conditions like slippery ice roads. The FLAC
system integrates a Fuzzy Logic Controller (FLC) and a Proportional-Integral (P1) controller,
employing adaptive parameters based on wheel slip dynamics. Through extensive MATLAB
simulations, various controlled wheel slip models were compared to an uncontrolled slip model
to identify the most stable and efficient approach. The findings demonstrate superior
performance in maintaining wheel traction slip and vehicle stability. A detailed analysis of the

FLC-PI controller's operation underscores its ability to dynamically adjust torque requests to
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optimize wheel slip and vehicle dynamics, highlighting the efficacy of the FLAC system in

enhancing vehicle control across diverse driving conditions.

Keywords: IWM-EV, Fuzzy Logic Adaptive Control (FLAC), FLC-PI, Controlled Slip
Models, Longitudinal Wheel Dynamics.
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OZET

Disk ve kampana frende Oncelikle fren sekilleri sematik olarak agiklanacak olup frenlerin
parcalarinin ne ise yaradiklari agiklanacak. Hangi onemli mekanizmalarin nasil calistigi
hakkinda bilgiler verilip sonrasinda biitliniiyle calisma prensipleri aciklanarak bilgiler
verilecek.

Disk fren ve kampana fren karsilastirmasinda ilk olarak iki frenin avantajlart ve
dezavantajlarmi, hangi frenin hangi kosullarda daha iyi oldugunu arastirmak. Oncelikle hangi
frenin daha 1y1 oldugunu anlamak i¢in performanslart hakkinda bilgi verilecek, performanslari
arasinda kiyaslama yapilacak. Solidworks programindan ¢izimleri yapilip Ansys programinda
analizleri yapilacak. Yapilacak olan analizler 1s1 analizi, dayanim analizi, frenleme analizi.
Bunun yant sira fren borularindan gecen hidrolik sivilarin akis analizi yapilacaktir. Analizlere
gore ka¢ numara hidrolik sivilarin nasil performans sergiledikleri, soguk veya sicak havalarda
1sinma, genlesme gibi nasil etkilendikleri hakkinda karsilagtirmalar yapilarak ka¢ numara
hidrolik sivilarin tercih edilmesi belirlenecektir. Bu sistemlerin optimum hale gelmesi i¢in
bilgiler verilecek.

Y 6ntem olarak miihendislik programlari olan Ansys ve Solidworks programlari kullanilacak ve
detayli analizleri yapilacak. Ger¢ek hayattan Orneklerle desteklenerek sunuma hazir hale
getirilecektir. Solidworks ¢izimleri ve Ansys analizleri bitirdikten sonra gergekte bir disk fren
portatifi yapilacaktir. Portatif fren mekanizmasi igin dncelikle bir sase imal edilecek. DC motor
ile disk sistemini harekete gecirip donme hareketi saglanacaktir. Daha sonrasinda disk fren
mekanizmasini yaylar, rulmanlar ve pabuglarla beraber mekanizma tamamlanacaktir. Bu
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kampana fren mekanizmasi hidrolik valfe borular ile baglanacaktir. Baglanti noktalarina
rekorlar konulacaktir.

Anahtar Kelimeler: Disk fren, kampana fren, analiz, hidrolik ve pnomatik.

1. GIRIS

Araglarda disk fren ve kampana fren olmak iizere iki tip fren sistemi kullanilmaktadir. Bu
icerikteki amacimiz bu iki frenin gorevleri, calisma sekli, avantaj ve dezavantajlarini siralamak,
analizler ile de dogrulugunu desteklemek ve en iyi freni bulmaktir.

2. FREN TiPLERIi

2.1 Kampana Fren

Kampana fren en temel anlatimi ile igten disariya dogru sikistirma yaparak bir siirtiinme kuvveti
olusturur ve tekerleklerin doniisiinii yavaslatir. Kampana frenin aract durdurmak digindaki en
biiylik gorevi aracin dengeli bir sekilde durmasini saglamaktir. Bu yiizden de agir vasitalarda
hala kampana fren kullanilmaktadir.

Kampana frenin parcalari; kampana, fren balatasi, silindir, fren kolu, fren yay1 pargalarindan
meydana gelir.

Kampanalar yiiksek 1s1 ve asinmaya maruz kalmalarina ragmen olduk¢a uzun Omiirlii
parcalardir. Genellikle 80.000 ile 100.000 kilometrelere kadar dayanabilir. Asagida verilen
durumlarda kampanalarin degistirilmesi gerekmektedir

-Asinma
-Catlama
-Esitsiz aginma
-Asir1 1sitnma
-Deformasyon

Kampana frenler kapali kutu sistemler oldugu icin digsaridan olusan problemleri gérmek
miimkiin degildir. Diizenli olarak kontrol ettirilip bakiminin yaptirilmasi gerekmektedir.
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Avantajlar1 asagidaki gibi siralayabiliriz;

-Temas alaninin ve siirtiinme ylizeyinin genis olmasi sebebi ile gii¢lii bir frenleme yapilmasini
saglar.

-Termal dayanikli yapist sayesinde 1s1y1 iyi bir sekilde dagitir. Frenleme sirasinda olusan 1s1y1
etkili bir sekilde yonetir ve asir1 1sinmalarin olugmasini engeller.

-Yapildiklart malzemeler ¢ok dayanikli oldugu i¢in uzun Omiirliidiirler. Bu sayede daha az
siklikla degistirilirler.

Wheel Cylinder

Hardware
And Springs

Barkieo

ake

/ SBﬁoes

Self Adjuster

Parking
Brake Cable

Resim 1: Kampana Fren
Kampana Fren Avantajlari
-Diisiik maliyet, sik kullanim
-Bakim ve onarimi kolaydir
-Dayanikli ve uzun siire kullanilir

-Asir1 1stnmaya ve yiiksek sicakliklara kars1 direng gosterir

2.2 Disk Fren

Disk fren, disk aynasinin balatalar arasinda sikistirilmasi ile frenleme saglar. Siiriicli fren
pedalin1 daha ¢ok hisseder ve basincit daha kolay ayarlayabilir, bu da yumusak ve hassas
duruslarin yapilabilmesini saglar. Cesitli rotorlar tarafindan yan yana tutturulmus iki disk i¢eren
disk tipi de mevcuttur. Bu sekildeki uygulamalar diski havalandirilabilir hale getirerek
sogutmaya ve performansa yardimci olur. Ayrica fren disklerinin delikli olanlar1 da mevcuttur.
Bunun amaci 1slak zeminde frenleme performansini artirmaktir. Diskin yiizeyini kaplayan su
durma kabiliyetini engelleyecegi i¢in bu su frenleme esnasinda deliklerden igeri itilir ve boylece
balatalarin diski istendigi gibi kavramasini saglar. Disk aynalar1 balatalara gore daha uzun
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Oomiirlii olsalar da bir siire sonra degistirilmeleri gerekir. Standart bir kullamimda disk
aynalarinin 60 ile 70 bin kilometrelerde degistirilmesi gerekir. Ancak disk aynalarindaki hasarin
her zaman tespit edilemediginden balatalar degistirildiginde aynanin da degistirilmesi onerilir.

Fren diskinin degistirilmesi gerektigi asagida verilen durumlarda anlasilabilir;
-Frenleme esnasinda giiriiltii ¢itkmasi

-Tekerlerden gicirdayan seslerin gelmesi. Bu disklerin egildigine isarettir.
-Frenlerden gelen kazinma sesi. Bu disklerin asir1 derecede asindigina isarettir.

-Disk aynasindaki asimmmanin ileri seviyelerde fren pedalinda da hissedilir. Pedala her
basildiginda titresim hissedilir ve yiiksek hizlarda oldukga tehlikelidir.

-Ayrica arag eskisine gore daha ge¢ duruyorsa disklerin yenilenme vakti gelmistir.

-Disk aynalarinin kenarinda oluklar varsa bu da diskin degistirilmesi gerektigini isaret eder.

Disc Brake

Dust Plate
Brake Pipe

Brake Disc :
Wheel Stud-—< )

Caliper Piston m

Wheel Hub -~

Resim 3: Disk Fren Montajlanan Pargalar

Disk Frenin Avantajlari
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-Frenlemede daha iyi performans
-Disk iizerindeki kanallardan dolay1 daha iyi sogutma

-Hafiflik ve kompakt tasarim

3. ANALIZLER

ANSYS programi iizerinden disk frenin sicaklik ve ortalama 1s1 dagilimi analizleri yapilmistur.
Analiz sonuglar1 asagidaki gibidir.

Resim 4: Fren Diski Is1 Dagilimi1 Analizi

126,97 Max
125,35
123,73
122,11
12049
11888
117,26
115,64
114,02
112,4 Min

Resim 5: Fren Diski Sicaklik Analizi

Analizlerde goriildiigii iizere disk en fazla 126 dereceyi gormiistii. Gazi Universitesi
Miihendislik ve Mimarlik Fakiiltesinde yapilan calismada soyle bir ifade yer almaktadir:

CONFERENCE BOOK Academy Global Publishing House | 101




o CONFEREy
S

S

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 - BURSA
ISBN NR: 978-625-6283-15-2

Tipik bir yol testi sonucu olarak; 80 km/h hizla ve maksimum pedal kuvvetiyle 63°C fren disk
sicakliginda tasit 44,9 m’de dururken, 298 °C disk sicakliginda durma mesafesi %17,4 oraninda
artarak 52,71 m olarak dl¢iilmiistiir. (C.29, S.2, 425-432, 2014, SONUC VE ONERILER, ss.6)

Calismada da belirtildigi tlizere tipik kullanimda disk en fazla 298 dereceleri gormiistiir. Bizim
yaptigimiz analizlerde ise 126 dereceleri gormiis ve ¢alismalar ile tutarlilik saglamaktadir.

3. GENEL DEGERLENDIRME, KIYASLAMA VE SONUCLAR
Kampana ve disk fren arasindaki farklar asagidaki verilmistir.
-Disk frenler daha fazla kuvvet uygular ve daha kisa frenleme mesafesi saglar.

-Kampana frenler kapali kutu sistemler oldugu i¢in sogumasi uzun siirer. Frenlemeyi saglayan
malzeme asir1 1sindiginda frenlemenin zayiflamasina neden olur ancak disk frenler direkt hava
ile temas ettigi i¢cin ¢ok daha iyi sogur.

-Disk frenler agikta oldugundan islandiginda suyu kolayca disar atabilir. Fakat yine kampana
frenler kapali kutu olduklari i¢in su kutunun iginde kalabilir ve bu da frenleme malzemesinin
yavas kurumasina sebep olur ve bu da frenlemeyi etkiler.

-Disk frenler kampana frenlerden daha hafiftir.

-Disk frenlerde balatalar rotoru siler ve disk kendi kendine temizlenir. Kampana frenler kapali
oldugu i¢in pabuglarda toz birikir ve belirli araliklarla temizlenmesi gerekir.

-Kampana frenler daha fazla donanimlara sahip oldugu i¢in bakim ve onarimlar1 daha zordur.

-Kampana frenlerin pabuglari ve tekerlek silindirleri, disk frenlerin balatalar1 ve kaliperlerinden
daha ucuzdur.

Tiim yapilan analizler ve karsilagtirmalar sonucu disk frenlerin daha avantajli olduguna karar
verilmistir.
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KAYNAKCA

[1] https://www.youtube.com/(@AnalizMerkezim

[2] https://www.youtube.com/watch?v=J1EBg6 VFtwE

[3] https://tr.wikipedia.org

(4] https://dergipark.org.tr/tr/download/article-file/76480 (C.29, S.2, 425-432, 2014,
SONUC VE ONERILER, ss.6)
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Uninterrupted Communication in Disasters and Emergencies:

An Independent and Solar-Powered WiFi Mesh Network System
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OZET

Depremler sirasinda en sik karsilagilan problemlerden biri iletisim altyapisinin ¢okmesi ve
bunun sonucunda insanlarin haberlesme imkanlarinin ortadan kalkmasidir. Geleneksel
sistemlerde bina ¢atilarina yerlestirilen baz istasyonlar1 depremde hasar gorerek devre disi
kalmakta, internet erisimi de kesildiginden yedek iletisim kanallar1 da kullanilamamaktadir. Bu
calismada afet aninda kesintisiz haberlesmeyi saglamak amaciyla gelistirilen hem hiicresel
aglardan hem de elektrik sebekesinden bagimsiz calisabilen bir WiFi tabanli mesh iletisim
sistemi sunulmaktadir. Sistem, giines panelleri ile beslenen ve birbiriyle kablosuz ag lizerinden
haberlesen istasyonlar ile afetzede ve kurtarma ekiplerinin iletisim ihtiyacim1 karsilamay1
hedeflemektedir. Kapsama alaninin genisletilmesi, enerji verimliliginin artirilmast ve acil
durum koordinasyonunu kolaylastiracak yazilim altyapist da ¢oziimiin temel bilesenleri

arasindadir.

Anahtar Kelimeler: Afet haberlesmesi, Acil durum iletisimi, WiFi mesh aglar
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ABSTRACT

One of the most common problems encountered during earthquakes is the collapse of
communication infrastructure, resulting in the loss of people's ability to communicate. In
traditional systems, base stations placed on building roofs are damaged and become inoperable
during earthquakes, and backup communication channels cannot be used due to loss of internet
access. This study presents a WiFi-based mesh communication system that can operate
independently of both cellular networks and the electrical grid, developed to ensure
uninterrupted communication during disasters. The system aims to meet the communication
needs of disaster victims and rescue teams through stations powered by solar panels and
communicating with each other over a wireless network. Expanding the coverage area,
increasing energy efficiency, and software infrastructure to facilitate emergency coordination

are also among the key components of the solution.

Keywords: Disaster communication, Emergency communication, WiFi mesh networks

GIRIS

Tiirkiye, aktif fay hatlar1 lizerinde yer alan cografi konumu nedeniyle sik sik yikic1 depremlere
maruz kalmaktadir. Bu afetler can kayiplarinin yani sira iletisim ve enerji altyapisinda da biiytik
hasarlara neden olmakta, arama kurtarma calismalarin1 sekteye ugratmaktadir [1]. 1999
Marmara depreminde 120 binden fazla binanin agir hasar gérmesi [2], 2011 Van depreminde
enerji nakil hatlar1 ve trafolarin zarar gérmesi [3] yakin tarihli 6rneklerdendir.

Son yillarda mobil teknolojilerdeki ilerlemeler afet durum haberlesmesinde yeni ¢oziimler
getirmistir. Ozellikle hiicresel aglar iizerinden konum paylasimu, acil durum aramalari, internet
tabanli mesajlasma servisleri yaygilasmistir. Ancak baz istasyonlar1 ve omurga iletisim
altyapis1 depremler sonrasinda genellikle devre dis1 kaldigindan bu sistemlerin etkinligi yetersiz
kalmaktadir [4]. Ayn sekilde yikilan enerji nakil hatlar1 ve trafolar mobil sebekelerin kesintisiz
caligmasini engellemektedir.

Deprem gibi agir hasarl afetlerde kesintisiz haberlesmenin saglanmasi i¢in hiicresel aglardan
ve sabit enerji kaynaklarindan bagimsiz calisabilen sistemlere ihtiya¢ duyulmaktadir. [5]'de
onerilen gezgin haberlesme araclar1 uydu baglantisiyla biiylik kapsama alanlar1 sunabilmekle
birlikte, enkazlarla kapanan yollar erisilebilirligi azaltmaktadir. [6]'da sunulan GSM baz
istasyonlar1 bulut bilisim altyapisiyla desteklense de elektrik sebekesindeki kesintiler ciddi
kisitlar getirmektedir.
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Bu c¢aligmada, belirtilen kisitlar1 agmak iizere tasarlanan yeni bir acil durum iletisim sistemi
anlatilmaktadir. Gtlines enerjisiyle calisan kablosuz istasyonlar, WiFi tabanli mesh ag
protokolleri, kapsama alan1 genisletme ve enerji optimizasyon yontemleri bir arada kullanilarak
hem afetzedeler hem de kurtarma ekipleri i¢in kesintisiz bir haberlesme imkani saglanmaktadir.

2. SISTEMIN GENEL MiMARISi

Sunulan sistem, birbiriyle WiFi mesh protokolleri {izerinden haberlesen giines enerjili kablosuz
haberlesme istasyonlar1 (KHI), mobil u¢ cihazlar ve merkezi bir yazilim bileseninden
olusmaktadir. Ana KHI uydu baglantisi iizerinden internete ¢ikis saglarken diger ug KHI'ler ag
genisleterek daha biiyiik alanlara kapsama saglamaktadir. Tiim KHI'ler 2.4GHz bandinda
802.11n standardiyla iletisim kurmaktadir.

Yiksek Veri Boyutlu Trafik Dustik Veri Boyutlu Trafik (istek basina 1 kilobayt'tan az) ‘

B
V Mesh % @—|
— Https L Network /
e —_— ¢ I / Fiber internet
—>
..... Wi-FEi —_— \ <«
—— CDN / ‘
k / Main % o J
- a Lcl)\; Module A&
Owline Mesh Uydu interneti
Network

Gorsel 1: Ag Genel Mimarisi

2.1 Donanim Bilesenleri

Giines Panelleri ve Enerji Yonetimi

Sistemin kesintisiz enerji ihtiyacini karsilamak icin 10W giiclinde polikristal giines panelleri ve
akilli enerji yonetim birimleri kullanilmaktadir. Her KHi'de bulunan panel, 4.2V 10Ah
kapasiteli Li-ion pil grubunu sarj etmektedir. Pil ve yiik arasina yerlestirilen MPPT sarj kontrol
cihaziyla panelden maksimum verim alinmakta, bataryanin asir1 sarj ve desarj olmasi
onlenmektedir. Bu sayede 3 giinliik elektrik kesintilerinde dahi haberlesmenin stirdiiriilebilmesi
planlanmaktadir.

Kablosuz Haberlesme Istasyonu
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KHi'ler giines paneli, ESP8266 WiFi modiilii, 3G/4G modem ve merkezi islemcinin i¢inde yer
aldig1 kompakt bir cihazdir. Dis ortam sartlarina dayanikli IP67 smifi bir kutu i¢inde toplanan
birimler, elektrik direkleri veya yiliksek binalara monte edilmektedir. ESP8266, 2.4GHz
bandinda 802.11n protokoliiyle 72Mbps hizinda veri iletimini desteklemektedir [7]. Ana KHI,
uydu iizerinden aldig1 internet baglantisn1 WiFi agia dagitirken, u¢ KHI'ler birbirleriyle mesh
protokolleri iizerinden haberleserek kapsama alanini genisletmektedir.

4

~

Gorsel 2: Prototip KHI Goriintiisii

Kullanici Cihazlan

Sistemin son kullanicilar1 afetzedeler ve kurtarma ekipleri oldugundan, herkesin kolayca
erisebilecegi mobil cihazlarla uyumluluk 6n plandadir. Akilli telefonlar ve tabletler tizerinde
calisan uygulama, konum paylagimi, mesajlasma ve sesli arama gibi temel ozellikleri
biinyesinde barindirmaktadir. Kullanicilar cihazlarinin WiFi 6zelligini agarak otomatik olarak
sisteme dahil olabilmektedir. Hiicresel baglantinin olmadig1 durumlarda bile sistemin kapsama
alani icerisindeki haberlesme kesintisiz olarak stirmektedir.

2.2 Yazihm Bilesenleri
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Sistemin yazilim tarafi, mesh ag protokollerini, afet anindaki 6zel haberlesme servislerini ve
merkezi koordinasyonu igermektedir.

Mesh Ag Protokolleri (WiFi)

Baz istasyonlar1 arasindaki haberlesme temelde 802.11s mesh protokoliiyle saglanmaktadir [8].
Bu sayede her diigiim hem istemci hem de ydnlendirici gorevi gorerek, paket iletiminde
birbirine dinamik olarak yardimci olmaktadir. Ayrica istasyonlarin birbirini kesfetmesi, yeni
baglantilarin kurulmasi ve topoloji degisiklikleri de otomatik olarak yonetilmektedir. Hiicresel
ag baglantisinin oldugu durumlarda mesh omurga {lizerinden internete de erisim verilmektedir.

-
— : v

v Al B - 1
Gorsel 3: KHI Mesh Ag

- A

1 Dagilim Semasi

Acil Durum Haberlesme Altyapisi

Afet aninda kullanicilarin temel ihtiyaglari olan konum bildirimi, yardim ¢agris1 ve yakin
cevreyle haberlesmeyi karsilamak {lizere 0Ozel servisler gelistirilmistir. Mobil uygulama
iizerinden tek dokunusla konum paylasilabilmekte ve SOS butonu ile acil yardim
istenebilmektedir [9]. Ayni bolgedeki diger kullanicilarla mesajlasma ve sesli goriisme
yapilabilmektedir. Eger internet baglantis1 varsa sosyal aglar {izerinden durum bildirimleri de

mumkiin olmaktadir
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Gorsel 4: Haberlesme Sistemi Mobil Arayiiz Ekrani1 Goriintiisii

Afet Koordinasyon Sistemi

Merkezi yazilim bileseni, tiim diigimlerden ve kullanici cihazlarindan gelen verileri toplayip
isleyerek afet miidahalesine yonelik bilgiler sunmaktadir. Kurtarma ekipleri anlik olarak
afetzedelerin yerlerini ve durumlarini Ogrenebilmekte, yardim malzemelerinin dagitimi
planlanabilmektedir. Ayrica sistem tizerindeki hareketlilik ve mesaj yogunlugu analiz edilerek,
ihtiya¢ haritalar1 da c¢ikarilabilmektedir. Bu bilgiler 1518inda kaynak yoOnetimi optimize

edilmekte ve kurtarma ¢alismalar1 etkinlestirilmektedir.
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Gorsel 5: Afet Koordinasyon Sistemi Arayiiz Goriintiisii
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3. SISTEM PERFORMANSI VE MALIYET ANALIZi

Onerilen ¢aligmanin basarimini degerlendirmek igin pilot uygulama testleri yapilmustir. Pilot
uygulamalar kapsaminda Bursa'da gergeklestirilen saha testlerinde, 1 kilometrekarelik alanda
kurulan 10 adet modiil {izerinden kullanicilara basariyla hizmet verilmistir.

Testler sirasinda ortalama 7Mbps indirme ve SMbps yiikleme hizlar1 dl¢lilmis, paket kayip
orant %]1'in altinda kalmistir. KHI’lerde pil omrii ortalama 2 giin olarak gdzlemlenmistir.
Olgeklenebilirlik testlerinde, 1000 kullanictya kadar %20 bant genisligi diisiisiiyle hizmet
verilebilecegi goriilmiistiir.

Cizelge 1. Pilot Testinde Elde Edilen Sonuclar

Performans Metrigi Deger
Kapsama Alani 1km2
Yerlestirilen Modul Sayisi 10
Baglanan Kullanici Sayisi 100
Ortalama indirme Hizi 7 Mbps
Ortalama Ylikleme Hizi 5 Mbps
Ortalama Mesajlasma Gecikmesi 500 ms
Modul Basina Dusen Kullanici Sayisi 10
Modiil Pil Omrii 72 saat
Baglanti Kesintisi Yasanan Sure 1 dakika

4. SONUC VE GELECEK CALISMALAR

Bu ¢alismada, afet ve acil durumlarda haberlesme siirekliligini saglayan, giines enerjili ve WiFi
mesh mimarisine sahip bir kablosuz sistem onerilmistir. Kurulum ve igletim maliyetlerindeki
avantajlari, hizli ve esnek yapisiyla 6ne ¢ikan sistem, olasi Istanbul depremi gibi biiyiik afetlere
kars1 etkili bir sigorta vazifesi gorecektir.

Gelecekte, bu sistemin daha da gelistirilmesi ve afet haberlesmesindeki etkinliginin artirilmasi
icin cesitli adimlar atilabilir. Oncelikle, daha fazla sayida ve farkli lokasyonlarda saha testleri
yapilmasi, sistemin farkli kosullardaki performansini degerlendirmek ve iyilestirmek acisindan
faydal1 olacaktir. Kullanict deneyiminin daha da iyilestirilmesi i¢in geri bildirimler toplanmali
ve bunlar dogrultusunda gerekli glincellemeler yapilmalidir. Merkezi kontrol yazilimina yapay
zeka yetenekleri eklenerek, afet yonetimi ve koordinasyonunda daha etkin kararlar alinmasina
yardimci olunabilir. Ayrica, haberlesmenin yani sira afet aninda ve sonrasinda ihtiya¢ duyulan
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diger dijital servisler de platforma entegre edilerek, sistemin kapsamli bir afet yonetimi aracina
dontistliriilmesi saglanabilir.
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PREDICTIVE MAINTENANCE AND FAILURE MANAGEMENT SYSTEM BY
COLLECTING DATA FROM PLC IN THE FIELD
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ABSTRACT

An industrial system is generally equipped with AC motors. When the behaviors of an AC
motor are properly monitored, large amounts of data can be obtained to understand the entire
system. Data can be collected from electronic equipment such as AC motor drivers and sensors
via PLCs (Programmable Logic Controllers) over a certain period to monitor the motor's
condition. Predicting the remaining useful life (RUL) of the AC motor in advance is crucial for
minimizing maintenance costs. It would not be incorrect to assume that the RUL time will
decrease as the motor runs. In our study, we observed a relationship between the collected data
and RUL time. Decision Tree, Random Forest, and Gradient Boosting models were investigated
for their relationships between RUL time and measured sensor values. When evaluated based
on accuracy and performance metrics, we found that the Random Forest model performed the
best performance with 99,9% accuracy on the data collected for an AC motor used in a paint

reactor mixer.

Index Terms: Predictive Maintenance (PdM), Downtime Prediction, Random Forest, Gradient

Boosting, Decision Tree, RUL Time.
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Ozet

Bu calismamizda iiniversite kampiisleri i¢in diinya genelinde gelistirilen uluslararasi endeksler
incelenmistir. Birlesmis Milletler’in 17 Siirdiiriilebilir Kalkinma Amaglari, {iniversitelerin bu
amaglari hayata ge¢irme siirecinde 6nemli bir rol oynadigini géstermektedir. Son zamanlarda,
universiteleri farkli agilardan degerlendirerek siralayan UI GreenMetric, Times Higher
Education Impact Rankings, QS, URAP, STARS gibi farkli indeksler gelistirilmistir. Bu
siralama ve degerlendirme kriterleri i¢ginde iiniversitelerin Strdiiriilebilir Kalkinma Amaglari
ile baglantili olarak ilerleme kaydettikleri girisimler ile ¢aligmalarina yer verilmektedir. Ayrica
universitelerde siirdiiriilebilirlik ve cevre okuryazarliginin egitim, ARGE ile sosyallesme
alanlarina dahil edilmesine yonelik on maddelik eylem plan1 olarak hazirlanmig olan ve 50'den
fazla iilkedeki 500'den fazla liniversite yoOneticileri tarafindan imzalanmis olan Talloires
Deklarasyonu (TD) da bu alanda 6nemli bir yer tutmaktadir. 1990 yilinda Fransa'nin Talloires
sehrindeki uluslararasi konferansta imzalanan bu deklarasyon, iiniversite iist yoneticileri
tarafindan yiiksekogretimde ¢evresel siirdiiriilebilirlik taahhiidii verilmesine iliskin yapilan ilk
resmi aciklama olarak bu indekslerdeki degerlendirme kriterlerinde, {iniversitelerin
Siirdiiriilebilir Kalkinma Amaglarina yonelik girisimlerin de dikkate alinmasi 6nemli bir yer
tutmaktadir. Bunlar i¢inde Ul GreenMetric ve Times Yiiksekogrenim Etki Siralamasi gibi
endeksler, iiniversitelerin siirdiiriilebilirlik performansini degerlendirmede tiniversiteler i¢in yol
gosterici olarak goriilmiistiir. Bu endeksler ayni1 zamanda tiniversitelerde stirdiiriilebilirlik ve
cevreci fikirlerin yayilmasi ile benimsetilme kabiliyetleri agisindan da kilit rol oynamaktadir.
En oncelikli olarak bu endeksler, tliniversitelerin siirdiiriilebilirlik girisimlerini goriiniir
kilmakta, ilaveten bu alandaki basarilarini karsilastirma imkani sunmaktadir. Calismamizda
diinya genelindeki tiniversitelerin bu endekslerdeki performanslar1 ve siralamalari,
Tiirkiye’deki tiniversitelerle karsilastirmali olarak degerlendirilmistir.

Anahtar Kelimeler : Siirdiiriilebilirlik, Siirdiiriilebilir Universite, Yesil Universite,
Universite Siralama
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A Study on Sustainable University Ranking Systems

Abstract

International indices developed for university campuses have been examined. The targets set
separately under 17 headings of the United Nations Sustainable Development Goals have been
seen as indicators in the process of realising these goals; they have assumed a key role with
their ability to disseminate and adopt new ideas as well as their education and research
opportunities. In recent years, indices such as Ul GreenMetric and Times Higher Education
(THE) Impact Rankings, QS, URAP, STARS have been developed, and among the evaluation
criteria of these indices, the initiatives implemented by universities in line with the Sustainable
Development Goals are also included. The existence of various indices that evaluate these goals
has increased the visibility of universities' initiatives, created a space for comparing the
achievements in this field, and strengthened the awareness and motivation of many universities.
It is also important for responding to the environmental problems emphasised by the Talloires
Declaration. Within the scope of this study, Ul GreenMetric and Times Higher Education
Impact Rankings, QS, URAP indexes, which also examine Sustainable Development Goals,
were analysed. The participation of universities in Turkey in these indexes has been analysed.
Thus, the sustainability performances of universities in Turkey and universities in the world are
analysed.

Keywords : Sustainability, Sustainable University, University Ranking
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ABSTRACT

This paper presents a warning system aimed at optimizing the control and status monitoring
processes of smart water meters. In this warning system, the micro-electro-mechanical system
(MEMS) sensors integrated into ARM microcontroller-based smart water meters are used to
detect and classify abnormal conditions such as water loss and leaks. Communication between
ARM-based microprocessors and MEMS sensors is utilized in the system, enabling the
detection of various anomalies in terms of losses/leaks through the implementation of machine
learning algorithms and providing the possibility of swift intervention. The new aspect of this
study can be summarized as the development of communication protocols between
microcontrollers based on 32-bit ARM architecture and MEMS sensors, effective classification
of consumption and consumer data, and real-time meter status management. Peripheral
connections are made using an STM32L4 microprocessor based on the ARM Cortex-M4
architecture. The system employs a 32-bit ARM-based microcontroller, MEMS gyroscope
sensors (LIS3SDHTR, ADXL355, MPUG6050, etc.), detectors, and actuators. The embedded

microcontroller in the system is programmed in the C programming language using the
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STM32CubelDE integrated development environment to ensure communication and data
transmission from sensors. Data obtained from MEMS sensors is trained using Python package
programs in the VSCode environment with machine learning classifiers and regression models,
utilizing position and angle information. The labels of the classifier are determined as follows:
"Stable,” "Vibration due to network pressure changes,” "External physical impact
(instantaneous, non-harmful),” and "Unauthorized intervention (attempt to manipulate the
measurement system or remove the meter)." The proposed system aims to detect water losses
and leaks using smart water meters and develop fast and effective intervention methods for
these situations.

Keywords: Machine Learning, MEMS, Classification, Smart Water Meters.

1. INTRODUCTION

The advent of smart water meters has transformed the landscape of water consumption
monitoring, offering rapid, precise readings while deterring tampering. Nevertheless,
there are still difficulties in preventing illegal bypass methods, such as the physical
removal and reinstallation of meters. Meter tampering refers to the deceptive alteration
of a meter, resulting in the provision of utility services that go unbilled by the service
provider. Such fraudulent activities lead to a loss of consumption oversight for the utility
company, preventing accurate recording of customer usage and billing for the provided
services [1]. This paper presents a novel approach utilizing microprocessor technology
and MEMS sensors within the smart water meter. The objective is to capture angle values
along the X, Y, and Z axes using MEMS sensors to detect instances of tampering. MEMS
inertial accelerometers offer numerous benefits compared to conventional high-precision
electromechanical sensors. These include compact dimensions, exceptional durability,
minimal power requirements, and affordability [2]. Deploying machine learning (ML)
models directly within the network infrastructure can lead to a reduction in internet traffic,
amelioration of latency issues, enhancement of system security, and facilitation of real-
time performance, thereby offering manifold advantages [3]. For embedding ML
algorithms, X-Cube-Al is used. X-Cube-Al, developed by STMicroelectronics, facilitates
the generation of STM32 compatible C code from a diverse range of deep-learning
frameworks. It supports quantization (min-max), operator fusion, and the option to utilize
external flash or SRAM for storing activation maps or weights. Furthermore, the tool

incorporates features for assessing system performance and deployment accuracy, as well
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as providing recommendations for compatible STM32 platforms based on the complexity
of the model [4]. ML techniques, including classification and regression models, analyse
the data from the three axes to distinguish between the two types of cases, namely, the
harmless and the illegal, with great accuracy. The study addresses the challenge of
integrating ML algorithms into microcontrollers. Conventional algorithms necessitate
substantial memory and computational resources. Through meticulous optimization,
including the utilization of Linear Regression, Random Forest Regression, and Decision
Tree algorithms, efficient detection can be achieved within the constraints of the
microcontroller. The proposed methodology encompasses the design of hardware, the
development of software, and the implementation of rigorous testing. The components
include the ST Microelectronics 32-bit ARM-based Nucleo STM32L476RG
microcontroller, a MEMS 3-axis accelerometer and gyroscope sensor (LISSDHTR), and
the smart water meter. The software development utilizes Python with TensorFlow Lite
for ML in VSCode environment and C for microcontroller programming in
STM32CubelDE environment. The objective of this study is to enhance the security and
reliability of smart water metering systems while reducing their environmental impact by
reducing the reliance on disposable clamps. The subsequent sections will provide detailed
information on the technical aspects, implementation strategies, and experimental results,
which will demonstrate the effectiveness of the system in detecting and categorizing
illegal interventions. The following section outlines the structure of the paper. Section 2
presents the hardware and software design of the overall system. Section 3 provides the
results and discussions, while Section 4 presents the conclusions and recommendations

of the work.

2. MATERIAL AND METHOD

The designed system consists of a triple-axis MEMS accelerometer sensor to collect
acceleration and direction data, a microcontroller in which ML algorithms will be
embedded, and a smart water meter to test the system. The methodology comprises

hardware design, software design, and testing phases.

2.1. Hardware Design
Firstly, for the hardware design part, a 3-axis MEMS accelerometer (LIS3DHTR) is
connected to a microcontroller (STM32L476RGT6) for measuring instantaneous angle

and acceleration values. At this stage, the acceleration and angle data are collected to
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create a dataset for training the ML model. LIS3DHTR is an ultra-low-power high-
performance 3-axis MEMS accelerometer with digital 12C/SPI serial interface outputs.
The LIS3DHTR has a Land Grid Array (LGA) 16 package and supports a voltage range
from 1.71V to 3.6V and can be operated between -40 and 85 temperature range (°C) [5].
It can be configured to motion detect. It is used for collecting data with high accuracy and
motion detecting.

STM32L476RGT6 is an ultra-low-power microcontroller based on the high-performance
Arm-Cortex M4 32-bit Reduced Instruction Set Computing (RISC) core operating at a
frequency of up to 80 MHz. The I12C bus interface handles communications between the
microcontroller and the serial 12C bus. Sequencing, protocol, arbitration and timing are

controlled by this interface.

oy &

Figure 2: STM32L476RGT6
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Figure 3: LIS3DHTR
2.2. Software Design

The software design part comprises the use of the 12C protocol to connect the MEMS
accelerometer with the microcontroller and training the ML model. 12C is a serial
communication protocol developed by Philips and used to connect low-speed peripherals
to the microcontroller. In this study, 12C is used to transfer data between the MEMS
accelerometer and microcontroller in fast mode, with a bitrate of up to 400 kbit/s. Reading
sensor values with 12C involves iteratively querying the STATUS _REG register, and
upon finding the third bit to be zero, proceeding to read the OUTX L, OUTX_ H,
OUTY_L, OUTY_H, OUTZ_L, and OUTZ_H registers sequentially. After the data
acquisition step, processing ensues, after which the process returns to query
STATUS_REG, ensuring continuity through iterative execution. Sensor values are
monitored from the computer using the Universal Asynchronous Receiver/Transmitter
(UART) to send values to the computer from the microcontroller. The communication
between sensor and microcontroller is provided by using C in the STM32CubelDE
environment. STM32CubelDE was preferred over other development environments (Keil
uVision, IAR Embedded Workbench, etc.) because STM32CubelDE can work in an
optimized way with the TensorFlow Lite package that allows us to use ML algorithms
and models embedded in the microprocessor [6]. The data coming from the sensor is

manually labeled to create a dataset for training the ML model.
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Figure 4: Collecting data with serial connection

ML model training involves stages such as data collection, pre-processing, training ML
models, and testing ML models to find the most optimized model that can be used in the
study. For this study, an ML algorithm coded with Python in VSCode environment and
for embedding ML into the microprocessor TensorFlow Lite is used. TensorFlow Lite
(TFL) is an open-source ML inference framework to run ML models and deep learning
models on embedded systems [7].

The data obtained from the MEMS accelerometer sensor with the counter in various
positions are labeled. The dataset consists of samples obtained using the LISSDHTR
accelerometer sensor at a sampling rate of 400 Hz. After obtaining the data, the dataset is
pre-processed to make the raw data more efficient, balanced, and to eliminate noise
factors for better classification results. For this purpose, activity time durations and
sample frequencies are analyzed using a Python script. There is no incorrect, useless or
missing data in the dataset.

The features extracted from the raw data include mean, median, standard deviation,
variance, maximum, and minimum values. After extracting these six features from the
raw accelerometer data, the data are labeled according to the activity performed during
sensor recording. Once the pre-processed data is created and features are extracted from
it, ML models are trained using the extracted features. Ten-fold cross-validation is
employed to train and test three different ML models with these features. These ML

models include Decision Tree (DT), Random Forest (RF), Logistic Regression (LR). The
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performance of three ML algorithms for detecting water meter status is evaluated by using
fl-score, precision, recall and accuracy parameters [8]. The classes are "Stable,”
"Vibration due to pipeline pressure changes,” "External physical impact (instantaneous,
non-harmful),” and "Unauthorized intervention (attempt to manipulate the measurement
system or remove the meter).” The "Stable™ class is when the water meter is not moving,
and the X, Y, and Z axes are not changing in this case. In the "Vibration due to pipeline
pressure changes" class, the water meter axes can momentarily change and then become
stable again. This situation is not illegal; it is a result of water pressure on the water meter.
The "External physical impact” class is when people interfere with the water meter
without illegal intent. The X, Y, and Z axes can change in this class, but these changes
are not labeled as water tampering. When a customer tries to manipulate the measurement

system, this is an example of the “Unauthorized intervention” class situation. When a user
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ries to bypass, intervention with illegal intention, the water meter will classify it as

“Unauthorized intervention”.

2.3. Test Phase

Two water meter interventions were classified as “Harmless™ (Stable, Vibration due to
pipeline pressure changes, External Physical Impact) and “Illegal intervention”
(Unauthorized intervention). The first performance parameter that is used for comparing
the performance of these three ML algorithms is precision. Precision is the ratio between

indeed recognized activities and all recognized activities [9].

Precision = (TP / (TP+FP)) x 100

Recall, also known as the true positive rate, measures the system's capability to correctly

identify all relevant activities [10].

Recall = (TP / (TP+ FN)) x 100

Accuracy is reflecting the proportion of accurately identified activities among all

samples [11].

Accuracy = ((TP + TN) / (TP +FP +TN + FN)) x 100

The F1 score is a metric used to evaluate the accuracy of a classification model. It

is defined as the harmonic mean of precision and recall [12].

F1-Score = ((Precision % Recall) / (Precision + Recall) x 2
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Figure 5: Setup

3. RESULTS AND DISCUSSION

The logistic regression has a precision of 0.86, the decision tree has a precision of 0.985,
and the random forest has a precision of 0.99. The second performance parameter is recall,
which is 0.85 for logistic regression, 0.98 for decision tree, and 0.99 for random forest.
The third parameter is accuracy, which is 0.86 for LR and 0.99 for both DT and RF
algorithms. Finally, F1-score values are compared; the F1-score is 0.99 for DT and RF,
and 0.86 for LR. Confusion matrices (CM) are shown in Figure 6, Figure 7, and Figure
8.

Table 1: Performance metrics values

ML Model Precision Recall Accuracy F1-Score
LR 0.86 0.86 0.86 0.86
DT 0.98 0.98 0.98 0.98
RF 0.99 0.99 0.99 0.99
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Confusion Matrix - Logistic Regression
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Figure 6: Logistic Regression CM

Confusion Matrix - Decision Tree
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predicted labels

Figure 7: Decision Tree CM

Random Forest Confusion Matrix

True labels

] 1
Predicted labels

Figure 8: Random Forest CM

The implementation of the warning system for smart water meters, as outlined in this
paper, yielded promising results in detecting and classifying abnormal conditions such as

water loss and leaks. By integrating MEMS sensors into ARM microcontroller-based
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smart water meters, the system demonstrated the ability to swiftly detect and categorize
various anomalies, enabling efficient intervention strategies. Through the utilization of
ML algorithms, including Decision Tree and Random Forest, the system achieved high
precision, recall, accuracy, and F1-score values. Particularly noteworthy was the
precision and recall rates exceeding 0.98 for both the Decision Tree and Random Forest
models, indicating robust performance in correctly identifying instances of illegal
interventions. By continuously monitoring consumption patterns and detecting illegal
interventions, such as unauthorized interventions or bypasses, the proposed system

empowers to respond promptly and effectively, thereby minimizing illegal water use.

ayro x ayro_y

Figure 9: Correlation Matrix

4. CONCLUSIONS AND RECOMMENDATIONS

In conclusion, enabling embedded ML directly on microcontrollers is advantageous, as it
elevates their functionality beyond mere data collection to become adept inference engines with
learning capabilities. The present study contributes a comprehensive framework for enhancing
the efficacy and security of smart water metering systems through the integration of micro-
MEMS and ML algorithms with Tensorflow Lite. Tensorflow Lite stands as a specialized
framework meticulously designed to execute ML tasks with optimal effectiveness and
efficiency, tailored specifically for embedded devices operating within the constraints of mere
kilobytes of memory. Currently, 3 different ML algorithms (Logistic Regression, Random
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Forest, Decision Tree) compared with the dataset. By employing MEMS sensors within ARM
microcontroller-based smart water meters, the system adeptly detects and classifies

irregularities such as water losses and leaks.
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ABSTRACT

This study focuses on the importance of ergonomic design in forest industry products.
Ergonomics is a discipline that shapes the design of products by considering the physical and
mental needs and limitations of humans. Ergonomic design in forest industry products is of
great importance both in terms of worker health and safety and user experience. The definition
and basic principles of ergonomic design are discussed. Ergonomics is a branch of science that
examines the adaptation of humans to their work environments. Ergonomic design shapes
products by taking into account the needs and abilities of users. Among the fundamental
ergonomic principles are user-centered approach, appropriate positioning, freedom of
movement, and ease of use. Throughout the study, the importance of ergonomic design in forest
industry products is emphasized. Non-ergonomic design can cause problems such as pain and
fatigue in workers and hinder users from effectively using the products. The benefits of
ergonomic design include increased worker health and safety, increased work productivity,
improved user satisfaction and product quality, and reduced accidents. Additionally, ergonomic
design is known to provide long-term cost savings. It is anticipated that ergonomic design will
become increasingly important in the future, given the trends towards environmental

sustainability and user experience-focused design

Keywords : Ergonomic Design, Forest Industry Products, Sustainability
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1. INTRODUCTION

The forest industry is an important sector that encompasses the production of various
products such as wood products, paper, cardboard, and furniture. However, workers and
users in this sector may encounter non-ergonomic products. This situation can lead to an
increase in workplace accidents, deterioration of worker health, and decreased user
satisfaction. Therefore, it is necessary to consider ergonomic principles in the design of
forest industry products.

Ergonomic design is a discipline that shapes and optimizes the design of products by
taking into account the physical, mental, and emotional needs and limitations of humans
(Engiir, 2001). Ergonomics is a branch of science that examines and improves human-
machine interaction to understand and enhance the experiences and interactions users
have when using a product or system. The creation of the most suitable working
environment for employees, which can be examined within the context of the social
dimension of sustainability, also represents an important topic within the discipline of
ergonomics (Alegdz, 2022).

Ergonomic design considers the physical and cognitive characteristics of humans to
enhance the usability, effectiveness, efficiency, safety, and user satisfaction of a product
or system. This ensures that products and systems are compatible with the human body,
mind, and emotional state. The criteria for determining whether a job is considered
ergonomic or not are listed as follows: (FAO 1992):

Safety (Iscinin isle ilgili kazalardan korunmasi)

Health (Isle iliskili hastaliklarin énlenmesi)

Comfort and Fatigue (Fiziksel ve mental yorgunluk diizeyinin uygunlugu)

Ergonomics (Fiziksel ve mental isyiikiiniin is¢inin bireysel 6zelliklerine uyumu)
Employment Security (Is giivencesi)

Job Satisfaction (s tatmini)

Social Security (Sosyal giivenlik

Productivity (Verimlilik)

Fundamental Principles of Ergonomic Design

The fundamental principles of ergonomic design emphasize a user-centered approach.
Among these principles are:

User-Centered Approach: In ergonomic design, the needs, expectations, and abilities of

users are at the forefront of the design process. Understanding users' requirements and
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providing solutions tailored to them are crucial factors determining the success of the
product. ¢ Proper Positioning: Ergonomic design takes into account users' bodily
positions. It's important for products and systems to be designed in a way that allows users
to use them without obstructing their natural movements.

Freedom of Movement: It's important for users to be able to move comfortably while
using products. Ergonomic design considers users' freedom and flexibility of movement
(Terzi and Cengiz, 2022).

Accessibility: In ergonomic design, products and systems should be easy to use. Users
should be able to access and use products without hindrance, and the design should be as
simple and understandable as possible (Kasapoglu and Inceoglu, 2022).

Ease of Use: In ergonomic design, products should be easy to use to enhance user
experience. It's important to avoid complex usage processes or unnecessary steps (Acar
and Eroglu, 2016; Giimiis and Tiirk, 2012; Acar and Eker, 2021).

THE IMPORTANCE OF ERGONOMIC DESIGN IN FOREST INDUSTRY
PRODUCTS

In the forest industry, which encompasses the production of various products such as
wood products, paper, cardboard, and furniture, ergonomic design is important for the
health, safety, and satisfaction of both the workers in the production processes and the
end users. (Gokge, 2020).

Visual 1. An ergonomic tool design

The forest industry typically involves heavy working conditions. Risks encountered by
workers during activities such as logging, transporting, processing, and other operations
are quite high. Non-ergonomic equipment and workstations can lead to pain, fatigue,

musculoskeletal disorders, and other work-related health issues among workers. This
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situation can decrease work efficiency and make it challenging for the company to comply
with worker health and safety standards. Non-ergonomic designs of forest industry
products like furniture, packaging materials, and paper products can hinder users from
effectively using the products. For instance, a non-ergonomic design of furniture may
prevent users from being comfortable and using the product for extended periods. The
ease of use of products by users facilitates increased demand for the products and market
share expansion. Failure to adopt ergonomic design can lead to customer dissatisfaction
and product recall costs. Ergonomic design can enable workers and users to work more
efficiently. Working in more comfortable and correct positions can enhance work
efficiency and reduce worker losses. Additionally, it's known that ergonomic design can
reduce long-term costs. For example, costs arising from issues related to worker health

and safety can be significantly reduced with ergonomic design.
THE BENEFITS OF ERGONOMIC DESIGN

The benefits of ergonomic design are diverse and significant in terms of both worker

health and safety and user experience:

Worker Health and Safety: One of the primary benefits of ergonomic design is
protecting the health and safety of workers. Ergonomic equipment and workstations can
reduce the risks faced by workers and prevent workplace accidents. This helps to preserve

worker health and ensure a safer environment in the workplace (Akgoniil et.al, 2022).

Work Efficiency: Another important benefit of ergonomic design is increasing work
efficiency. Ergonomically designed equipment and workstations enable workers to work
more comfortably and efficiently. Working in a more ergonomic environment can help
workers feel less fatigued and maintain focus for longer periods, thereby enhancing work

efficiency.
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Visual 2. Hand tool handle design recommendations (Kaljun and Dolsak, 2012)

User Satisfaction and Product Quality: Ergonomic design has a positive impact on product
quality. Ergonomically designed products enable users to use them more comfortably and
effectively, thereby increasing user satisfaction and enhancing product quality. Satisfied

customers can build brand loyalty and enhance the company's reputation.

Reduction in Workplace Accidents: Another benefit of ergonomic design is the reduction in
workplace accidents. Ergonomically designed equipment and workstations enable workers to
work more safely, thereby reducing the number of workplace accidents. Fewer workplace
accidents contribute to the improvement of the working environment and the preservation of

worker health.

Long-Term Cost Savings: It is known that ergonomic design provides long-term cost savings.
Ergonomically designed equipment and workstations can reduce the company's health and
safety costs by preserving worker health and safety. Additionally, increased work efficiency
and decreased workplace accidents can also reduce the company's long-term costs (Acar and
Eroglu, 2016).
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APPLICATION AREAS AND EXAMPLES

The application areas of ergonomic design in forest industry products are extensive and
diverse. Here are some examples:

Machinery and Equipment: Machines and equipment used in the forest industry should
be ergonomically designed. For instance, wood cutting machines, transportation
equipment, and other industrial machinery can be designed to enable workers to operate
them more safely and efficiently.

Furniture: Ergonomic design is important in furniture production. Ergonomically
designed furniture allows users to sit comfortably for extended periods, enhancing user
satisfaction.

Packaging Materials: Packaging materials should be ergonomically designed for
handling, storage, and use. Ergonomic packaging materials enable users to transport and
use products more comfortably.

Paper Products: Paper products are commonly used in daily life. Ergonomically designed
paper products make them easier for users to handle, increasing user satisfaction.

These examples demonstrate the wide range of applications for ergonomic design in
forest industry products, aiming to enhance both worker safety and user experience.

CONCLUSION

In this study, the importance and benefits of ergonomic design in forest industry products
have been addressed. It is evident that ergonomic design holds great significance in terms
of both worker health and safety and user experience. Among the key benefits of
ergonomic design are the enhancement of worker health and safety, increased work
efficiency, improved user satisfaction and product quality, and the reduction of workplace
accidents.

The application areas of ergonomic design in forest industry products are extensive. From
machinery and equipment to furniture, packaging materials to paper products, the
importance of ergonomic design is evident across various product categories.
Ergonomically designed products enable workers and users to work more efficiently and
create a safer environment in the workplace.

In conclusion, the adoption and implementation of ergonomic design by forest industry
companies are crucial for preserving worker health and safety, enhancing work efficiency,

ensuring user satisfaction, and reducing workplace accidents. Embracing ergonomic
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design can enhance companies' competitiveness and contribute to their long-term success.
Therefore, forest industry companies should take ergonomic design seriously and

integrate it into their business processes.
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Ozet

Atiksu aritim tesislerinde (AAT) meydana gelen camurdan biyogaz iiretimi ve enerjiye
doniisiim siirecleri detayl1 bir sekilde ele alinip bu siireclerin ¢evresel siirdiiriilebilirlik agisindan
ele alinmaktadir. AAT inde atiksuyun fiziksel, kimyasal ve biyolojik yollarla aritilip elde edilen
aritma camurundan biyogaz iiretim siireci ele almmistir. Organik atiklarin ¢evreye zarar
vermeden degerlendirmenin énemi vurgulanmaktadir. Biyogaz iiretimi ve enerjiye doniisim
stireclerinin igletme maliyetlerini azaltarak yenilenebilir enerji kaynaklarinin kullanimin tesvik
edilip ¢evre kirliliginin Oniine gecilmesi gerektigi belirtilmektedir. Sonu¢ olarak aritma
camurlarindan biyogaz iiretimi ve enerji doniisiimii ¢evresel siirdiiriilebilirlik a¢isindan 6nemli
oldugu ve atik yonetimi stratejilerinde etkili bir rol aldig1 gézlemlenmektedir.

Anahtar Kelimeler: Biyogaz, aritma ¢amuru, biyogaz enerji liretimi

ABSTRACT

The detailed process of producing biogas from sludge generated in wastewater treatment plants
(WWTPs) and its conversion into energy is elaborated in this article, considering its
environmental sustainability. The process of producing biogas from sludge obtained through
physical, chemical, and biological treatment of wastewater in WWTPs is discussed. The
importance of evaluating organic waste without harming the environment is emphasized. It is
noted that reducing operating costs through biogas production and energy conversion processes
promotes the use of renewable energy sources and helps prevent environmental pollution. In
conclusion, the production of biogas from wastewater treatment sludge and its conversion into
energy is observed to play a significant role in environmental sustainability and effective waste
management strategies.

Keywords: Biogas, sludge, biogas production,
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GIRIS

Ulkemizde, olusan atiklarm %65’ini olusturan organik atiklar ciddi bir orana sahiptirler. Bu
organik atiklar plansiz ve denetimsiz bir sekilde dogaya birakilmakta buda g¢evre kirliligine
sebep olmaktadir (Caglayan, 2020). Giinliimiizde ¢evresel strdiiriilebilirlik ve enerji
kaynaklarimin verimli bir sekilde kullanilip geri dontstiiriilmesi belediye yOnetiminde
gerceklesmektedir. Bu yontemler atiklarin kat1 ve sivi fazda olmalarina gore bertaraf islemleri
farklilik gostermektedir. Kat1 atiklar sehir i¢cinde bulunan konteyner da toplanarak kati atik
tesislerine gonderilir. S1v1 atiklar ise iki sekilde bertaraf edilir; desar;j ile deniz, gol, akarsu gibi
alanlara aktarilir, kanalizasyon ile su aritim tesislerine (AAT) gonderilir.

Atiksularin aritilmasinda esas alinan temel amag biyolojik oksijen ihtiyacini (BOI) azaltip,
organik bilesenleri ve kimyasallar1 gidermek. Cevresel siirdiiriilebilirlik i¢in nitrat ve fosfat
diizeylerinin azaltip, patojenik bakterilerin azaltip uzaklastirilmasidir. Bir diger amag elde
edilen ¢amurdan enerji ve giibre elde etmektir (Anli, ve Sanli, 2019). Atiksular fiziksel,
kimyasal, biyolojik, ileri aritim sistemleri vb. yontemleri ile islemlerden gegerek atiksularin
temizligi tamamlanir ve yan iirlin olarak agiga aritma ¢camuru ¢ikar.

1.1. Atiksularin Fiziksel- Kimyasal Aritimi

Atiksularin aritilmasi teknikleri, atiksularda bulunan Kkirleticilerin fiziksel, kimyasal ve
biyolojik yollarla uzaklastirilmasi islemidir. Fiziksel islemler, kaba maddelerin ve kumlarin
elek ve 1zgaralarda tutulup ylizdirme ve c¢oktirme yoOntemleriyle kati maddelerin
uzaklastirildigi  birinci asamadir. Organik bilesenlerin mikroorganizmalar tarafindan
biyokimyasal yollarla giderildigi asama ikinci asamadir. Baz1 kirleticilerin ve ikincil agamada
giderilmeyen kirleticilerin uzaklastirildig1 asama ise iiglincii asamadir (Sapmaz, 2022).

Atiksular, kanalizasyon ile AAT gelir. Tesislere gelen atiksulari ilk dnce 6n aritma iglemine
tabi tutulur. Burada kaba atiklar, kum ve yaglar elek, 1zgara ve yag tutucu ekipmanlar ile
ayristirilir. Ayristirilan bu kaba maddeler genellikle depolama sahalarma génderilir. On aritim
islemleri bittikten sonra birincil aritim asamasina gecilir (Sapmaz, 2022).

Birincil aritimda, fiziksel olarak yiizen ve ¢oken kat1 maddeler ayristirilir. Ardindan ileri birincil
aritma yine katt maddelerin ve bir miktar ¢6zlinmiis kat1 katilar bazi kimyasallarin kullanimiyla
ayristirnlir. Burada dipte biriken madde birincil ¢amur adini alir ve bu biriken tortu sudan
ayrilarak camur isleme tesislerine gonderilir. Atiksu ikincil aritim i¢in havalandirma havuzuna
gonderilir. Bu asamada endiistriyel atiksularda askida kati partikiiller bulundurur bu partikiiller
kimyasal koagiilasyon ve flokiilasyon sistemleri ile ¢okelebilmektedir. Buradaki camurlarin
ozellikleri biiyiik gesitlilik gdsterebilir. Ileri artim yontemleri ile de 6nceki asamalarda
giderilmeyen katilarin ve diger bilesenlerin giderimi igin ¢esitli yontemler uygulanir. Son
¢cokelme havuzundan ¢ikan su dezenfeksiyon islemlerine tabi tutulduktan sonra tarimda sulama
veya sanayide kullanilabilmektedir (Sapmaz, 2022).
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Gorsel 1. AAT genel
sematik gosterimi (Tiirkmenler, Dilekoglu, vd. 2018).

Atiksularin Biyolojik Aritm

Atiksu aritma tesislerinde biyolojik aritim islemi, atiksudaki mikroorganizmalarin ¢ogalarak
organik maddeleri tiikketmesiyle aritim isleminin yapilamasi saglanir. Ulkemizde genellikle
tercih edilen biyolojik aritim sistemleri arasinda klasik aktif gamur ve uzun havalandirmali aktif
camur sistemleri uygulanmaktadir.

Aktif camur sisteminde atiksuya hava verilerek mikroorganizmalarin gelisimleri saglanir. Bu
mikroorganizmalar, atiksuda ¢oziinmiis haldeki organik maddelerin tiiketimini yaparak suyun
aritim islemini gerceklestirirler. Meydana gelen camur atiksuyun son cokelme tankina
aktarilmasi sonucunda ¢okelir. Bu c¢okelmis olan madde igermis oldugu canli bakterilerin
varligindan dolay1 aktif ¢amur olarak isimlendirilmektedir. Aktif ¢amurun bir miktari,
havalandirma tankinda yeterli miktarda bakterilerin bulunmasim1 saglamak amaciyla
havalandirma havuzuna geri dondiiriiliirken, geriye kalan ¢amur geri doniisiime tabi tutulur
(Sapmaz, 2022).

Atiksu aritim iglemlerinin sonucunda ¢ikan bu aritma ¢amurlarin yonetimi tesislerin isleyisinde
onemlidir. Bu ¢amurlarin hem cevreye etkisi acisindan hem de maliyet ac¢isindan minimize
edilmesi gerekmektedir. Dolayisiyla, aritma ¢amurlarinin islenme prosesleri atik yonetimi
acisindan biiyilk 6neme sahiptir (Yapicioglu ve Demir, 2017). Aritma tesislerinde aritma
sonucu meydana gelen aritma camurlarindan giibre, biyogaz ve enerji doniisiimii maliyeti
azaltip temiz yenilenebilir enerji kaynagi olarak 6nemini korumaktadir.

Atiksularda fleri Aritim

AAT cikan aritilmis suyun tekrardan aritip kalitesinin artirilmasi amaciyla kullanilmakta olan
yontemdir. Bu yontemler daha ¢ok igme sularin1 korumak ve endiistriyel atiklarin etkilerini
azaltmak amaciyla geri doniigiim i¢in yapilan bir dizi islemlerden meydana gelir.
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Bu makalede, aritma ¢amurlarindan biyogaz iiretimi ve enerjiye doniisiim siirecleri ele alinarak
cevresel siirdiiriilebilirlik a¢isindan 6nemi ele alinacaktir. Ayni zamanda bu islemlerin isletme
maliyetleri goz 6niinde bulundurularak gelecekteki potansiyeli tartisilacaktir.

Biyogazin Enerjiye Doniisiimii

Genelde, bitkisel ve hayvansal organik maddeler yakilarak veya tarimda giibre olarak
degerlendirilir. Hayvansal atiklarin kurutulup 1s1 maddesi olarak kullanilmasi kirsal kesimlerde
oldukca yaygin kullanilan bir uygulamadir. Fakat bu yontemle istenilen verimin alinmamasi ile
iyi bir kalite saglamamasindan o6tiirii ¢ok fazla kullanimi tavsiye edilmemektedir. Atiklardan
yenilenebilir enerji kaynaklarina dontistiiriilip kullanilmasi {ilkemizin digsardan enerji ithal
bagimliligini azaltabilir.

Hayvansal atiklarin biyogaz iiretiminin avantajlarini su sekilde siralayabiliriz:

Biyogaz iiretimi sonucunda elektrik ve 1s1 elde ederek ekonomik kazang saglanabilir.

Aci1ga ¢ikan giibre tarim arazilerde organik giibre olarak degerlendirilebilir.

Biyogaz tesislerinden elde edilen metanin CO2 e doniisiimii sonucunda atmosfere zararl
etkinin azaltilmas1 saglanmis olur (Koca, 2007).

Evlerdeki kat1 atiklar ve tarimsal atiklarin biyogaz iiretiminde uygulamalarina rastlanmaktadir.
Bunun sonucunda uygun biitgeli enerji ve ¢evre temizligi saglanir.

Hayvansal atiklarin enerji olarak kullanilip degerlendirilmesi iilkemiz i¢in hayvancilikta tesvik
edici bir rol olarak degerlendirilebilir. Biyogaz doniisiimii sonucunda elde edilen organik giibre
suni gilibrelere olan ilgiyi azaltip ¢evresel siirdiiriilebilirlige katki saglayabilir. Ayrica hayvansal
atiklardan elde edilen enerjinin kullanimi disardan alinan enerji bagimlili§imiz1 azaltabilir
(Erhan, 2019).

Hayvan giibresinde bulunan yabanci ot tohumlarmin biyogaz iiretiminden sonra ¢imlenme
ozelligini kaybeder (Y1lmaz, ve Unvar, 2017).

% 95 CH4 bulunduran biyogazin basit islemlerle dogal gaz olarak kullanilabilir (Senol, ve
Elibol, 2017).

Niifusun hizla artmasi ve sanayinin gelismesiyle beraber enerjiye duyulan ihtiyagta artig
gostermistir. Enerji ihtiyacinin  %24,2 dogalgaz, %29 komiir, %38,8 petrolden elde
edilmektedir. Kalan %14’ti niikleer enerji, hidro enerji ve yenilenebilir enerjilerden
karsilanmaktadir. Enerji kaynaklarimizin biiyiik bir kismini olusturan dogalgaz, komiir ve
petrol tiikenmekte olup bununla beraber ¢evre igin zararli olduklar1 séylenebilir (Yiirik, ve
Erdogmus, 2015). Yenilenebilir enerji kaynaklarindan biyogaz, atmosfere zarar vermeyen
cevre dostu enerji kaynagidir.

Biyogaz Uretim Siireci

Atiksu aritim tesislerinde tiretilen camurlar, tesiste uygulanan fiziksel, kimyasal, biyolojik veya
ileri aritma proseslerine gibi cesitli proseslere farki bilesenlere sahip olabilirler; bu bilesenler
arasinda yiiksek karbonlu organik maddelerle birlikte potasyum, azot, fosfor, kiikiirt ve ayrica
metal bilesikleri yer alabilmektedir (Tiirkmenler, Dilekoglu, vd. 2018).

Biyogazin iiretimi i¢in ¢camur bir siire kapali1 tanklarda bekletilip, tankin sicakligin bagli olarak
gerceklesir. Bu silire¢ bazi zorluklara yol agabilir fakat elde edilen metanin kullanimi isletim
maliyetlerini azaltabilmektedir. Oksijensiz c¢amur stabilizasyonunda, organik maddeler
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bakteriler araciligiyla metan ve karbondioksite doniistiiriiliir. Bu durumda ¢amurdan biyogaz
elde edilir. Gelismis iilkelerde, aritma tesislerinin kurulusunda genellikle biyogaz iiretim
iiniteleri ile donatilarak elde edilen biyogazdan elektrik enerjisi ve organik giibre elde edilir
(Tirkmenler, Dilekoglu, vd. 2018).

Elde edilen biyogaz, elektrik {iretimi ve 1s1 kazanlarinda kullanilip 1sitma tanklarinin
1isitilmasinda kullanilmaktadir. Ciiriitiilen ¢camurdan elde edilen gaz, Birlesik Is1 ve Gii¢ (CHP)
iinitelerinde yanmasi sonucunda elektrik iiretilmektedir (Tiirkmenler, Dilekoglu, vd. 2018).

Aritma Camurlar ve Biyogaz Uretimi

Su veya atiksu aritim islemi sonucu agiga ¢ikan bir yan iirlin olan aritma ¢amuru, aritilmis olan
atiksuyun yalnizca %1-2’sini olusturdugu halde baslangigtaki toksik maddelerin biiytlik kismini
bulundurur (Filibeli, Ayol, Biiyiikkkamaci, 2022). Bu ¢amur atiksuyun aritimi esnasinda suyun
icerisindeki kati madde ve organik molekiillerin ¢6kmesi sonucunda biriken yar1 akiskan
cokeltidir.

Olusan bu yan {irlinlin bozulma ve kokusmaya sebebiyet vermesinden kaynakli olarak bertaraf
edilmesi gerekmektedir. Elde edilen yan iiriinler kaynaklarina gore bertaraf edilmektedir.
Genelde aritma ¢camurlarindan organik madde igeriginin fazla olmasindan dolay1 biyogaz elde
etmek amaciyla faydalanilmaktadir.

Biyogaz; organik maddelerin oksijensiz ortamda fermantasyon sonucunda elde edilen %60-70
metan, %30-40 karbon dioksit ile diisitk miktarda hidrojen siilfiir, hidrojen karbon monoksit ve
azot i¢eren bir gaz karisimidir. Biyogazin tiretildigi kaynaklar temelde tige ayrilmaktadir bunlar;
hayvansal atiklar, bitkisel atiklar ve endiistriyel atiklar. Hayvansal atiklara baktigimiz zaman
hayvansal iriinlerin islemleri esnasinda ¢ikan atiklar 6rnek verilebilir, bitkisel kaynaklar
arasinda aniz, sap, saman, seker pancari atiklart vb. bulunur. Endistriyel atiklar ise
kanalizasyon ve dip ¢camurlar, gida, tekstil, deri, kagit endiistri atiklar gibi ¢esitli kaynaklardan
elde edilir (Cesmeli, ve Giilen, 2012).

Tim oli bitki ve hayvansal materyaller mikroorganizmalar tarafindan bozulup ayristirilir
(Yilmaz, ve Unvar, 2017). Mikroorganizmalar bunu iki farkli ortamda (aerobik/anaerobik)
gerceklestirebilir. Anaerobik aritma teknolojisi, evsel ve endiistriyel atiksularin aritilmasinda
kullanilan ¢ok eski bir yontemdir. Fakat son zamanlarda atiklardaki enerjinin geri kazanilmasi
aerobik aritimda meydana gelen ¢amurun olusturdugu c¢evresel endiseler, anaerobik
biyoteknolojiye artan ilgi gozlemlenmektedir. Bu teknoloji sadece su aritiminda degil enerji
iiretimi i¢in bir se¢enek olarak goriilmeye baslandi.

Biyogaz iiretimi i¢in organik pek ¢ok kaynak kullanilmaktadir. Bu kaynaklar ¢evre kirliliginde
onemli bir sorun teskil etmektedir. Bu biyokiitle kaynaklarinin bazilarmi su sekilde
siralayabiliriz (Senol, ve Elibol, 2017).

Hayvan diskilar1
Kanatl giibresi
Sehirsel kat1 atiklar
Tarimsal kalintilar
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Fistik kabuklar1

Zeytin atik yagi suyu

Pancar posasi

Cay posasi

Aritma ¢amuru

Kentsel atiksu aritma ¢amuru, biyogaz iiretimi i¢in énemli bir kaynaktir. Ulkemizde 69 evsel
atiksu aritma tesisinde yaklagik 500 bin ton ¢amur iiretilmektedir. Bu da biyogaz icin biiylik
oneme sahiptir (Senol, ve Elibol, 2017).

Organik atiklar toplanip On isleme tutulur. Ardindan fermantasyona ugrayip metan ve
karbondioksit gazlari iiretilir. Uretilen gaz toplanip enerji iiretiminde kullanir. Bu siireg organik
atiklarin geri doniisiimii ve enerji liretimi i¢in ¢evresel siirdiiriilebilir bir yontemdir.

Elektrik
Girig Malzemesi Clritme Cevirim I i
Mikroorganizmalar, oksijen Metan agisindan zengin olan
yoklugunda gamur ve gida atif biogaz, elektrik Gretiminde
Arntma kangimini pargalar. Bu anaerobik kullaniimaktadr
Gamuru " f . sonucu gegitli gazlar

agiga gikar,

Aynimig Gida

Atiklan Anaerobik

Fermantasyon ’ Biyogaz Ellk‘l“(
Artim Uretimi

|

‘ Ekstrider
3 Pres

Sikigtinlmi Gida ve
Organik Atiklar

Tesis, tonlarca atiksu Kojenerasyon
antma gamurunu ve Onitesi
gida atifini

Gorsel 2. Atiksu arttimindan aktif camur iiretimi genel sematik gosterimi
(nttps://images.app.goo.gl/pr2aFyWVawKnAbGx7).

Aritma Tesislerinde Biyogaz Uretiminin Avantajlar
Biyogaz iiretiminin faydalar1 sunlardir;

Temiz, yenilenebilir enerji kaynagidir.

Cevre dostu, az maliyetli bir enerji ve giibre kaynagidir.

Atiklarin geri doniigiimiinii saglar.

Biyogaz {iretimi ile elde edilen organik giibrede yabanci ot tohumlar1 ¢imlenme 6zelligini
kaybeder.

Hayvan giibresindeki istenmeyen koku biyogaz iiretimiyle tamamen yok olur.

Atiklar degerli bir organik giibreye doniistir.

Yabanci bilesenler nedeniyle yeralt1 sularini tehdit eden riskler biyogaz iiretimiyle ortadan
kalkar.

Biyogaz, 1sitma ve elektrik tiretimi i¢in kullanilabilir (Senol, ve Elibol, 2017).
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Gelecekteki potansiyeli

Atiksu aritim c¢amurundan enerji tretimi yenilenebilir enerji iiretimi agisindan Onemli
potansiyele sahip olabilir. Literatlirde, yapilan ¢aligmalar1 incelendiginde bu yontemin enerji
iiretimiyle beraber ¢evre atik yonetiminde de uygulanabilirligi agisindan biiylik 6nem tasidigi
aktarilmaktadir.

Yapilan bir ¢calismada Marmara bolgesinde organize sanayi fabrikalarinin aritma ¢amurlarimin
degerlendirilmesi ve aktif camurun enerjiye donistiiriilmesi ele alinmistir. Marmara
Bolgesi’ndeki Organize Sanayi Bolgesinde iiretilen aktif ¢amurun 1s1l degeri yaklasik olarak
665 MW enetji iiretimi s6z konusudur. Buda ciddi miktar1 temsil etmektedir (Ersoy ve Ozbay,
2023).

Yine baska bir calismada Trakya Bolgesi’nde 2010, 2014 ve 2018 yillarmna ait TUIK verileri
kullanilip AAT kaynaklanan aktif gamur miktar1 hesaplanmistir. 2015, 2019 ve 2020 verilerine
ulagilmadigindan dolay1 yakin yillarin verileri degerlendirilmistir. Calisma kapsaminda Trakya
Bolgesi’nde bulunan AAT kapasiteleri belirlenip hesaplamalar yapilarak aritma ¢amurunun
biyogaz verimi 310-810 m3/ ton olarak belirlenmis ve zamanla niifusa bagli olarak armasi
beklenmektedir (Kayikoglu ve Cantekin, 2023)

SONUC

Makalede aktarilan bilgiler atiksu aritim tesislerinde biyogaz iiretim siirecleri ve ¢evresel
stirdiiriilebilirlik agidan 6nemi ele alinmistir. Bu siireglerin dogru uygulanarak organik atiklarin
verimli bir sekilde degerlendirilmesi ve temiz enerji kaynaklarmin kullanimi saglanarak ¢evre
kirliliginin azaltilmasi saglanabilir. Ayn1 zamanda biyogaz iiretimi sonucunda elde edilen
organik giibrelerin tarimda kullanilarak topragin verimliligini artirarak kimyasal giibre
kullaniminin azaltilmasina yardimci olmaktadir. Bununla beraber isletim maliyetlerinin uygun
olmasi gelecekteki potansiyelinin degerlendirilmesinde rol oynar. Biyogazin iiretim ve enerji
doniisiimlerinin maliyetlerini azaltip, yenilenebilir enerji kaynaklarmin kullaniminin tesvik
edilmesi ayn1 zamanda ¢evre kirliliginin 6dnlenmesi saglanabilir. Sonug¢ olarak atiksu aritma
tesislerinde biyogaz iiretimi ve bunun enerjiye doniistiiriilmesi siirecinin ¢evresel
stirdiiriilebilirlik ve atik yonetimi agisindan etkili bir yontem olarak degerlendirilebilir.
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ABSTRACT

The use of drones is increasing day by day in all areas. There are adverse weather conditions
that can hinder successful drones’ flights. Winds affect all air vehicles in the atmosphere. This
effect can lead to drifting in the direction of the wind, as well as roll, yaw, and pitch movements
that disrupt the stability of the vehicle. Due to the wind effect, the air vehicle's trajectory, arrival
time, and energy consumption may change while reaching its target.

In this article, a quadcopter drone with four propellers was chosen to theoretically examine the
effect of wind on the aircraft's trajectory. The wind force affecting the drone and the resulting
drag speed were expressed and calculated using a differential equation that considered
simplifications in the drone's geometry. A literature summary was presented regarding the
studies on quadcopters being affected by wind. The wind force acting on the drone and the drift
speed caused by this force were expressed and calculated by a differential equation written
taking into account the simplifications made in the drone geometry.

In the current study, as a case study, a drone moving from point A to point B parallel to the
ground at a certain altitude in the atmosphere was analyzed using a first-order nonlinear
ordinary differential equation to understand the effect of crosswinds. The changes in the drone's
trajectory until it reached its target, the extension of the travelling distance, and the increase in
arrival time were calculated. It is expected that the information obtained from this study will
contribute to further studies on how to optimize movement control by considering the wind
effect in the drone's journey to the target.

Key words: Drone, Quadcopter, Wind, Drift Velocity, Kinematics, Differantial Equation,
Trajectory equation.

RUZGAR ETKIiSINDEKI DRON HAREKETININ TEORIK INCELENMESIi VE
LITERATUR OZETIi

OZET

Dronlarin kullanimi1 her alanda giinden giine artmaktadir. Dronlarin basarili ugus yapmalarini
engelleyen kotii hava sartlar1 s6z konusudur. Riizgarlar, atmosferde hareket eden tiim hava
araclarin1 etkiler. Bu etki, riizgdr dogrultusunda siirliklenmeye ve yuvarlanma (roll),
sapma(yaw), yunuslama(pitch) gibi donme hareketlerine neden olarak aracin dengesini
(stabilitesini) bozabilir. Pervaneli hava araglarinin pervanelerinde olusan itme kuvveti ve
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harcanan gilic miktar1 da riizgardan etkilenir. Riizgar etkisiyle, hava aracinin hedefe ulasirken
hareket yOriingesi, varis siiresi ve harcanan enerji miktarinda degisiklik meydana gelecektir.
Bu makalede, riizgarin hava aracinin hareket yoriingesi iizerindeki etkisini teorik olarak
incelemek i¢in dort pervaneli bir quadcopter dron secildi. Quadcopterlerin riizgardan
etkilenmesi iizerine yapilan caligsmalarla ilgili literatiir 6zeti sunuldu. Drona etkiyen riizgar
kuvveti ve bu kuvvetin neden oldugu siiriiklenme hizi, dron geometrisinde yapilan
basitlestirmeler dikkate alinarak yazilan diferansiyel denklemle ifade edildi ve hesaplandi.

Mevcut ¢alismada, bir 6rnek olay olarak, atmosferde belirli bir yiikseklikteki A noktasindan B
noktasina yeryiiziine paralel olarak hareket eden bir dronun, yatayda esen bir riizgarin etkisi,
birinci dereceden lineer olmayan adi diferansiyel denklem kullanilarak incelendi. Dronun
hedefe varincaya kadar yoriingesinin nasil degistigi, aldig1 yolun ne kadar uzadig1 ve varis
stiresinin ne kadar arttig1 hesaplandi. Bu hesaplamalar sirasinda yapilan kabullere bagl olarak
diferansiyel denklemin karmagikligina gore analitik veya sayisal ¢Oziimler kullanildi. Bu
caligma sonucunda elde edilen bilgilerin, dronun hedefe varisinda riizgarin etkisini dikkate
alarak optimum hareket kontroliiniin nasil saglanacagina yonelik calismalara katki saglamasi
bekleniyor.

Anahtar kelimeler: Dron, Quadcopter, Riizgar, Siiriiklenme hizi, Diferansiyel Denklem,
Yoriinge denklemi.

1.INTRODUCTION

The use of drones is increasing day by day in all fields. Adverse weather conditions can hinder
the successful flight of drones. Winds affect all aircraft moving through the atmosphere. This
impact can result in drifting in the direction of the wind and cause rotational motions such as
roll, yaw, and pitch, which can disrupt the vehicle’s stability. The thrust force generated by the
propellers of propeller-driven aircraft and the amount of power expended are also affected by
the wind. Due to the wind effect, the trajectory of the aircraft, its arrival time, and the amount
of energy expended to reach the target will change.

Aircraft may encounter various challenges under the influence of wind. The wind can change
the flight direction, causing drift and loss of accuracy in reaching the intended point. Moreover,
sudden changes in wind and turbulence can disrupt the stability of the aircraft, leading to control
difficulties and reduced energy efficiency [1].

Wind shear is the sudden change in wind speed and/or direction over a short distance. These
changes can occur either horizontally or vertically. Wind shear can be caused by strong
temperature inversions or density gradients, weather fronts such as cold and warm fronts,
intense storm events, a strong downdraft from a thunderstorm hitting the ground and spreading
out horizontally, and surface obstructions such as mountains and buildings [2].

Research on drones encompasses areas such as flight control and automation, trajectory and
route planning, energy management, and battery technologies. It also covers enhancing
aerodynamic performance, sensing and image processing, safety, application areas, and
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maintenance and repair work. These studies contribute to the technological development of
drones and the expansion of their use [3].

The impact of wind on drone movement places great importance on research in the field of
flight control and automation. Wind effects have a direct impact on the effectiveness of
technologies such as autonomous flight systems and collision avoidance systems that aim to
automatically adjust drones' routes, speeds, and altitudes. Additionally, research in areas such
as trajectory and route planning, energy management, and aerodynamic performance, which
focuses on accurately predicting and mitigating the effects of wind, enables drones to be used
safely, efficiently, and effectively [4].

The mathematical modeling of wind uses various statistical methods to calculate the impact of
wind on a drone. These models analyze the different components of the wind in various
directions, the intensity of turbulence, and scale size to help optimize the drone's flight
performance. Concepts such as wind spectra, components, and turbulence intensity are critical
for understanding sudden changes in the wind and how the drone will respond to these changes

[5].

There are various factors that affect the drone's energy consumption and flight performance.
Wind speed and weather conditions impact the drone's stability and can lead to higher energy
consumption. Temperature changes and altitude can reduce battery performance and cause the
motors to overheat. Additionally, factors such as load capacity, flight endurance, and air
pressure play important roles in determining energy consumption and flight time [6].

2.LITERATURE REVIEW

In these areas, some studies in the literature have examined various control methods to help
quadcopters maintain their stability against the effects of wind, thereby enhancing their ability
to stay airborne [5, 7]. There are studies that focus on optimizing the paths and trajectories of
quadcopters [8, 9]. Research has been conducted those addresses analysis methods for
improving the aerodynamic performance of quadcopters and proposes new models [10, 11]. In
the literature, there are studies aiming to improve performance in specific application areas such
as agricultural applications, load capacity, and weather conditions [12,13,14].

The movement of a drone in the atmosphere is a complex interaction of aerodynamics, thrust,
flight control, and external factors. Technological advances continuously improve drones'
performance, stability, and maneuverability, making them more capable for various
applications. Drones can perform various maneuvers such as hovering, vertical ascent/descent,
forward flight, banked turns, and yaw. A drone's characteristics and limitations depend on its
design, control system, and aerodynamic properties. The shape and configuration of the drone's
propellers and body affect its aerodynamic performance, stability, and maneuverability. The
thrust generated by these systems propels the drone forward and helps maintain its altitude. The
thrust-to-weight ratio is important in determining the drone's ability to ascend, descend, and
change direction [10, 11, 12].
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The article written by Raimundo Felismina (2017) explores the use of unmanned aerial vehicles
(UAV5s) in areas such as agricultural tasks and plant condition analysis. Considered a powerful
tool in modern agriculture, UAVs equipped with a seed planter were designed to precisely place
seeds at predetermined distances. The research aims to investigate the aerodynamic behavior of
the UAV-seed planter combination and determine the optimal angle of inclination (between 13°
and 17°) during takeoff and planting. For this purpose, wind tunnel simulation using ANSYS
Fluent computational tools was conducted. This simulation involved examining the airflow
around the UAV-seed planter combination to identify aerodynamic positions that could enhance
battery consumption and energy efficiency. As a result, it was observed that an inclination of
13° in the takeoff procedure provided the optimal position for the climb phase with low
aerodynamic drag. During planting, an inclination of 17° was found to enhance planting
effectiveness and efficiency by reducing the frontal area and friction coefficient of the UAV.
This study evaluated the flow field and aerodynamic behavior of the UAV-seed planter
combination. Different inclinations and flight plans were tested to improve aerodynamic
performance. Based on the results, it was concluded that an inclination of 17° during planting
is the most optimal, providing an efficient planting process [12].

The study titled '‘An Overview of Various Kinds of Wind Effects on Unmanned Aerial Vehicle'
by Bo Hang Wang (2019) focuses on the exposure of unmanned aerial vehicles (UAVS) to wind
effects and the examination of these effects. The study notes that UAVs are more susceptible
to wind effects due to their low flight speeds, light takeoff weights, and small sizes, and
therefore provides necessary measures to cope with different wind fields. The aim of the study
is to summarize the various types, characteristics, and mathematical models of winds affecting
UAVs in low-altitude environments and to examine the impact of these effects on UAVs. The
study addresses types of winds such as steady wind, turbulent flow, various types of wind shear,
and propeller vortex. The method used in the study combines the mathematical model of UAVs
with three different perspectives to examine the mechanism of UAV motion in a wind field,
including speed, force, and energy perspectives. Some simulation tests have been conducted to
show how different types of winds affect the path and flight conditions of UAVs. At the end of
the study, readers are provided with recommendations on which wind model should be added
to simulations under which conditions, and how they can enhance UAV stability in different
wind fields. The study contributes to the literature with the following main points: It
comprehensively summarizes the types, characteristics, and mathematical models of winds
affecting UAVs in low-altitude environments. It analyzes the impact of different types of winds
on the speed, attitude, and position of UAVSs. It conducts simulation tests showing the effects
of different types of winds on UAVSs. It offers some recommendations on how to incorporate
wind fields into simulations and ensure flight safety [5].

The study titled ‘Aerodynamic Performance of a Quadrotor MAV Considering the Horizontal
Wind' by Yao Lei and Hengda Wang (2020) examined the aerodynamic performance of a micro
quadrotor aircraft under the influence of horizontal wind. As wind speed increased, thrust from
the rotors also increased, but power consumption increased as well due to strong interactions
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causing vibrations at wind speeds up to 4.0 m/s. Additionally, better aerodynamic performance
and wind resistance were achieved at a wind speed of 2.5 m/s. Under the influence of horizontal
wind, as wind speed increased, the pressure difference between the upper and lower surfaces of
the rotor gradually increased, leading to greater thrust from the rotor. However, higher power
consumption occurred, especially when the horizontal wind speed exceeded 2.5 m/s. At a wind
speed of 2.5 m/s, better thrust, lower power consumption, and improved aerodynamic
performance and wind resistance were achieved. This represents a significant improvement in
studying the aerodynamic performance of quadrotors under the influence of wind [15].

In the study conducted by C. Wang, B. Song, and P. Huang (2016), trajectory tracking control
under challenging conditions such as load changes and gusts of wind that quadrotor robots may
encounter during flight was investigated. The study makes a significant contribution to the
literature by enabling quadrotor robots to move more stable under harsh environmental
conditions. This study proposes a hierarchical nonlinear control scheme for quadrotors to follow
a 3D trajectory subject to variations in load and rapidly changing wind effects. In terms of
dynamic modeling, a 6 degrees of freedom dynamic model with parametric and non-parametric
uncertainties was established. A wind stream and propeller momentum friction model were
applied to measure wind effects (force and moment disturbances) on the quadrotor. From a
control design perspective, an adaptive controller was developed for the dynamic subsystem to
handle moment effects and estimate system parameters. A global sliding mode controller was
implemented for the kinematic subsystem to produce the desired sufficient drone attitudes to
follow the planned 3D trajectory. Both simulations and experiments were conducted to validate
their approach, and the results demonstrated the adaptability of this controller [7].

Saleh Hamada Almallah and Abdelrady Okasha Elnady (2022) in the paper 'CFD Analysis of
Full Quadcopter' mention that while computational fluid dynamics (CFD) simulations have
gained popularity in the development of modern unmanned aerial vehicles (UAVS), there has
been limited research on the characterization of the flow produced by quadcopters and
propellers. The flow produced by the propellers determines thrust capacity. Therefore, the goal
of this study is to evaluate the performance of the most promising methods, multiple reference
frames (MRF) and sliding meshes, in 3D flow simulation. This study examines the capacity of
the quadcopter to maintain a hover state under steady wind conditions using CFD. The flight
dynamics of the quadcopter under steady wind conditions were evaluated and presented. Low-
fidelity preliminary simulations, single propeller CFD simulations, and eventually full model
simulations were conducted to validate the CFD simulation techniques. Background
information on fluid dynamics and turbulence modeling techniques used in the study was
provided. Previous literature on experimental studies on the quadcopter was also presented and
used to validate the results of the current study. Ansys Fluent simulations were conducted using
a k-epsilon turbulence model on a single propeller. The results showed correct flow structures
compared to experimental data. The effects of propeller angular velocity were evaluated using
6000 RPM. The results are as follows:

Lift force produced by the propeller = 4.45 N (at 6000 RPM)

Propeller drag force = 0.00223 N (at 6000 RPM)
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Propeller pressure contours = 2441.44 Pa (maximum)

Propeller velocity contours = 70.5523 m/s (maximum) [16]

To understand and predict how the quadcopter is affected by the wind, it is not enough to know
only a steady wind speed. It is necessary to consider factors such as the wind direction,
turbulence characteristics that express the random and rapid variations of the wind, and spatial
variation (regional characteristics) to assess the drone's flight performance. Mathematical
modeling of the wind uses various mathematical formulas and statistical models to calculate
the components and effects of the wind. Wind spectra show how the wind changes within a
specific time frame or area. The frequency components of the wind and how it distributes
energy are expressed through wind spectra. Turbulence intensity is used as a measure of the
uncertain and irregular movement of the wind. The concept of wind scale size is used to express
how extensive the spatial variations of the wind are. Scale size expresses how the wind changes
at different scales. Large scale sizes refer to larger wind flows and turbulence fronts, while
small scale sizes refer to smaller, localized wind changes. Scale size is important for
understanding the spatial variations of the wind and how the drone responds to these wind
changes [7].

In the study titled "Wind-Influenced Projectile Motion™ conducted by Reginald Christian
Bernardo and others (2015), the mathematical derivation of a moving object's trajectory,
considering the effects of wind and air resistance while the object moves through the air, is
examined. Using wind and air resistance models, the study seeks to understand how the motion
of a bullet, or any object is affected. The model addresses the force of the wind, which is
proportional to the relative speed between the object and the surrounding air. This model is
considered a suitable approach for low relative speeds between the object and the air and for
small objects. Firstly, the equations of motion of the object under wind influence are written to
obtain the shape of the trajectory. Then, it is possible to analytically derive the flight time,
ascent time, descent time, range, and maximum height. Compared to the windless scenario, the
range and maximum horizontal displacement are not always equal, and at a critical launch
angle, the object can return to its starting position. The optimal launch angle to maximize flight
time and maximum height is always the same. The optimal angle to maximize range can be
obtained by solving a transcendental equation. Finally, it is observed that the set of points
corresponding to maximum heights can be parameterized, resulting in an elliptical shape at
small linear air resistance coefficients. This model and results can be used to estimate how much
the range of a golf ball may change or how other objects’ movement may be affected. In
conclusion, this study, which addresses the effects of wind and air resistance, helps us
understand the trajectories of moving objects and provides a foundational approach for various
applications [17].

In their paper titled "Analysis of Linear Resisted Projectile Motion Using the Lambert W
Function”, H. Hu, Y. P. Zhao, Y. J. Guo, and M.Y. Zheng (2011) write differential equations
to model the motion of a linearly resisted object and solve these equations using the Lambert
W function. The resistance force is assumed to be proportional to the object's speed. Differential
equations are used to model the motion of the object. These equations include the object's speed
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and linear resistance force, defining the time-dependent variation of the object's motion. By
using the Lambert W function, the differential equations are solved, and an equation for the
object's trajectory is obtained. This equation explains the trajectory that defines the object's
motion between the starting and ending points. This study contributes to a better understanding
and modeling of linearly resisted object motion [18].

Regarding the analysis of the flow field characteristics of a quadrotor aircraft, Hwang (2015)
[10] examined the interaction between the rotors and the body during hovering and forward
flight through numerical simulation and found that the flow resulting from the interaction
between the rotors was higher than that of a single rotor. Aleksandrov (2013) [19] compared
experimental and CFD simulation results to study the aerodynamic interaction between
hovering quadrotors at different intervals. Nguyen (2018) [11] found a significant reduction in
lift coefficient on the rear rotors due to the interaction of the front rotors impacting the rear
rotors in a wind tunnel test. Luo (2015) [13] designed a forward flight model that accounts for
the wake interaction between quadrotors and achieved ideal posture control and tracking.

These studies have focused on analyzing the aerodynamic characteristics of a quadrotor MAV
under windless conditions. The strong interaction caused by the flows from the front rotors on
the rear rotors due to the wind leads to changes in the quadrotor’s acrodynamic properties, flight
efficiency, and stability. In real flight, the physical orientation of the quadrotor is easily
influenced by horizontal wind. Therefore, it is crucial to study the effects of horizontal wind on
the quadrotor’s aerodynamic performance to enhance its ability to maintain stable efficiency
(wind resistance) in windy conditions [14]. Liu (2014) [8] designed a robust tracking control
method for the automatic takeoff, tracking, and landing of a quadrotor helicopter. Wang (2016)
[7] proposed a hierarchical nonlinear control method for tracking a 3D trajectory subjected to
load variations and rapid time-varying wind disturbances for a quadrotor. Wang (2019) [20]
designed a model for quadrotor flight.

In the study “Aerodynamic Performance of a Quadrotor MAV (Quadrotor micro aerial vehicle)
Considering the Horizontal Wind” by Yao Lei and Hengda Wang (2021) [14], the effects of
horizontal wind on the aerodynamic performance of the quadrotor are examined. The vortex
created by the self-induction of the propellers, as well as the interaction with the viscous effects
of the propeller, can lead to phenomena such as distortion, swirling, and crushing of the rotor
wakes. This can affect changes in thrust and power of the propellers and even impact the control
of the aircraft. The interaction between wind disturbances and propellers becomes more
complex, particularly when horizontal flow is introduced, causing the aerodynamic force and
tangential speed of the propellers to fluctuate to some degree. Experimental and CFD simulation
studies were conducted to investigate the aerodynamic characteristics of the quadrotor. With
the influence of horizontal wind, the rotor flows were disrupted, and the aerodynamic
interaction between the rotors became complex. As the wind speed increased, the rotors
produced more thrust, but power consumption also increased. The quadrotor’s power load was
higher at 2.5 m/s, indicating better aerodynamic performance and resistance to wind. The study
results contribute to the understanding and improvement of the aerodynamic performance of
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quadrotors in horizontal wind environments. CFD simulation was applied in conjunction with
low-speed wind tunnel testing to assess the quadrotor’s wind resistance capability. The
conclusions of the article can be summarized as follows:

(1) With the effect of horizontal wind, the pressure difference between the upper and lower
surfaces of the rotor increases with the wind speed, causing the rotor to generate more thrust.
However, especially when the horizontal wind speed is greater than 2.5 m/s, more power
consumption is required.

(2) The rotor’s downward airflow moves upward with the incoming flow. In particular, the rear
rotors are completely within the airflow of the front rotor, causing a strong interaction. As a
result, the power loading of the quadrotor decreases.

(3) At 2.5 m/s, a higher thrust force and lower power demonstrate better aerodynamic
performance and good wind resistance compared to 0 m/s. This is a significant advancement in
studying the aerodynamic performance of the quadrotor with wind gusts. It will also be a
complement to our future studies on quadrotor manipulation.

It is clear from the literature summaries given above that there are no studies in the literature
on the trajectory of the quadcopter’s motion under the influence of wind. In this study, the
trajectory of the quadcopter’s movement under the effect of horizontal wind has been
theoretically examined.

3. MATHEMATICAL METHOD
3.1. Wind and Drift speed

The force exerted by the wind on an object can be calculated as the product of the dynamic
pressure and the reference area. Dynamic pressure depends on air density and relative velocity.
Relative speed is calculated by the vector difference between the speed of the drone and the
wind speed. While the wind applies drag force to the drone, the air resistance force acts in the
opposite direction to the movement. This resistance force depends on the drift speed, drone
geometry drag coefficient value, reference cross-sectional area and air density. As the drone
drifts in the direction of the wind, the drift acceleration will decrease and become zero with the
increasing resistance force in the opposite direction, and thus the drift speed will reach a certain
limit speed. However, due to the speed of the drone locked on the target, the direction of
movement will be formed under the combined influence of both the wind force and the thrust
force produced by the drone propellers. Since the drag coefficient depends on the geometry of
the drone, this coefficient must be calculated by CFD analysis or experimentally.

Fying = pvfeiatifAr'Ef 1)
Vre:atif = Viina — Vdn‘ft 2)

o o dvdr!'ft (3)
Fying — deg =ma=m-———

dt
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1
Fdr'ag = Erol"?eiatif"qrefcd (4)

S ) L _ rTdt
fo T @Vr-e:atifﬂref _Epvrgiatif‘qrefcd) dVr'eIaﬂf—j{J ©)

m
Generally (in fluid mechanics textbooks), k = 1 in Equation (1) and n = 2 in Equation (4),
however, more accurate values of these two can be investigated specifically for the selected
drone geometry through CFD or experimental study. If Equation (5) is solved under some
assumptions, Drift velocity wrt time graph can be approximately as shown in Figure 1.

Wind Velocity
Difference in Velocities depends on

Drift velocity [ --- - — == —= -mass,

| -crossection area,

I -surface area,

| -geometry,

: -(velocity of drone/velocity of wind) ratio.

<shorttime— time

Figure 1. Drift and teminal velocity wrt time graph

If the drone geometry is assumed to be a cylinder, defined as Areference = DH, (D: Diameter, H:
height) and k = 1, n = 2 values, Varitt = (2/3Vwind Can be assumed.

The direction and direction of movement of the drone are the same as the direction and direction
of the wind, it increases the speed of the drone. In the opposite direction, it reduces its speed.
Winds that are not the same as the drone's speed direction change the drone's trajectory. This
change can be minimized with the control system. The thrust force produced by drone
propellers, the mass and geometry of the drone are the most important parameters that
determine how much or little the wind will affect the drone movement. Drones with larger
masses are less affected by the wind.

3.2. Trajectory equation under the influence of wind

As a case study, the effect of a horizontal wind blowing on a drone moving parallel to the earth
from point A to point B at a certain altitude in the atmosphere was examined with a first-order
nonlinear ordinary differential equation. It was calculated how the trajectory of the drone
changed until it reached point B, which it constantly targets, how long the path took, and how
much the arrival time increased. According to the assumptions made in these calculations,
analytical solution or numerical solution was used depending on the complexity of the resulting
differential equation. The starting point of the drone is called the origin point, the axis
connecting this point and the target is called the x-axis, and an axis perpendicular to this axis is
called the y-axis. It is assumed that the wind speed is always constant in direction and magnitude
throughout the movement of the drone. Three different cases of wind speed were considered:
in the first one; In the second case, the wind always blows along the y axis; In the third one,
where the wind makes an angle theta with the x-axis, which is less than 90 degrees; A situation
where the wind makes a theta angle greater than 90 degrees with the x-axis. A differential
equation was created to find the motion trajectory equation of the drone for these three cases.
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This equation was solved numerically for two cases where the distance between the target and
the starting point was 200 m, the drone's speed was always 5 m/s towards the target, and the
wind at 3 m/s made an angle of 45 degrees, and the movement trajectory graphs of the drone
were obtained. In addition, how long the drone would be dragged by the wind while reaching
the target and the time taken to reach some critical positions were calculated.

y

wind

Projectile

X
A B
Starting point Target

Figure 2. Velocity vectors on the drone and the motion from A to B.

|AB| — x
cos(8) = )
V% + (1AB] - x)?
. y
sin(f) =
V¥ + (1AB| — x)? 6)
dy V,
tan(9) = dx VL 0
V}?:Vdr‘one COS(H) (8)
Ve=Vwina — Varone sin(@) 9)
|AB| — x
d}’ _ Vdrone COS(E) arone J}’z + (|A8| — x)z

v (10)
Vy? + (IAB] — x)?
The road curves obtained for 3 different wind speed conditions are given in the graphs below.
In this case study |[AB| =200 m, drone speed is 5 m/s and wind speed is 3 m/s. The speed of the
drone is constant, and it is always locked on the target towards point B.

dx Vw:‘nd - Vdrone sin(ﬁ') B | 2

wind Vdrone

If the wind has speed only in the y direction, differential equation (10) can be solved

analytically. in the equation k = ?r—”: the differential equation,
k| |AB|—x

ay _ [y*+(aBl-0? _ k (|AB| —x) (11)

dx  1-k—2P (Vy*+TaBT-2)2 )-k(y)
\I}'2+t'|AB|—x)2

by using the substitution.

) = _ v _ _ )3 12
v = u(|AB| x)—>dx = (|AB| x)dx u (12)

the solution is obtained as
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The resulting differential equations for other cases were solved numerically.

4.RESULTS AND DISCUSSION

The ratio of the drone speed to the wind speed (k value) determines the shape of the trajectory
that the drone will follow, k is 2,3,5,10,15, 20 (low values of k indicate high wind speed, high
values indicate low wind speed) from point A. The trajectory graphs that will follow under the
wind, which has a speed in the y-axis direction to point B, 200 m away, are shown in Figure 3.

Drone trajectories under wind velocity that is in y direction
X (m)
0 50 100 150 200

5
0 %
5

—k=2 —k=3 k=5 k=10 —k=15 —k=20

Figure 3. Drone trajectories under wind conditions that are perpendicular to x- axis
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Case 2-Wind in the north-west direction:
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Figure 4. Drone movement trajectories for three different wind conditions

case-1

case-2

—%\ case-3
B B

B

Figure 5. Comparing the trajectories ends of the three cases for drone motion under different
wind directions

An example for Case-1: When the drone speed is 5 m/s and the wind speed is 3 m/s, the
trajectory of the drone from point A to point B is shown in Figure 6. The drone always points
to target point B. The wind blows perpendicular to the x-axis (in the direction of the y-axis) and
at a constant speed of 5 m/s for the entire AB range.
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ACADE,
M}vﬁ\
A
N
sTynet®

V, =4m/s
t =30.5s
AC V., =0m/s
Y
=47.6m
ymax < C
t =295
CcD
79m
total travelling time$62.4 s
straight motion=5.87 m
A time =2.9s
Xx=137 m B DB

Figure 6. Some important results for Case-1 for drone velocity is 5 m/s, wind velocity is 3
m/s.

The coordinates of the farthest point (point C) from the AB axis are X = 137 m and Ymax = 47.6
m. The distance of this point to the target (point B) |CB| is 79 m. The arrival time of the drone
from point A to the point where it is furthest from the x-axis, tcp is 29 seconds. The duration of
the drone's arrival from point A to point B, tas is 62.4 seconds. The last linear movement
distance of the drone, |DB| is 5.87 m, and the elapsed time, tps is 2.9 seconds.

If the -y component of the speed direction of the drone, when starting from point A, is generated
in such a way that the y-direction component of the wind is zero, and if this condition is
constantly maintained while coming from A to B, the deviation of the drone from the AB
direction will be reduced. When the wind blows in the +y direction,

Viaronesina = Vg (14)

And when the wind blows north-west or north-east

Vdr‘one Sina - Vwind COSG (15)

If the drone speed is ensured so that the equations are met, the deviation of the drone from the
AB direction will be reduced. Here a: The angle between the drone speed vector and the AB
direction, 0: The angle between the wind speed vector and the north direction.

CONCLUSION
As a result, in this study, the movement of drones under the influence of horizontal wind was
examined mathematically. Factors affecting the flight performance of drones, especially drift
speeds caused by wind force and time to reach the target in changing conditions, were analyzed.
As a result of the study, it was determined that wind speed and direction have a significant
effect on the time the drone arrives at the target and the trajectory it will follow. Additionally,
the orbit shapes obtained with different ratios of drone speed according to different wind speed
conditions are shown. These findings provide important information on flight planning and
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target orientation of drones. Such analyzes of the drone's flight trajectory and target arrival time
make an important contribution to ensuring that drones operate more effectively and efficiently
in future areas of use. In this way, the applications of drones in agriculture, logistics and other
sectors will be helped to become more effective and safer.
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ABSTRACT

Wind energy is becoming increasingly important among energy sources and stands out particularly as
one of the renewable energy sources. Horizontal-axis wind turbines are more efficient but require high
wind speeds. Their use can be challenging in areas with low wind speeds and frequent changes in wind
direction. Vertical-axis wind turbines offer advantages in these situations due to their ability to adapt
more flexibly to the wind's direction. In this study, four different new designs were proposed. Two-
dimensional CFD analyses were conducted to evaluate the effects of non-uniform wind speed profiles
on the performance of Darrieus turbines and to better understand the flow-turbine blade interaction. The
analyses revealed fluctuating torque values over time due to changes in the blade positions within the
rotor plane. The four different designs were compared under both uniform and non-uniform wind
conditions. The results showed that while Design-1 generally produced more power, Design-3 achieved
higher torque values than Design-1 at a low Tip Speed Ratio (TSR). This was interpreted as an indication
that the new design could be useful in applications requiring high torque, such as water pumps. Under
non-uniform wind conditions, Design-3 generated significantly more power than under uniform
conditions. The findings show that while adding a second blade to Darrieus turbines may not increase
power output, it provides advantages in terms of torque and different wind speed profiles. This study
offers valuable insights into the design and performance of Darrieus turbines, contributing to the
advancement of renewable energy technologies.

Key words: Wind Energy, Darrieus, Double Darrieus Designs, Torque, Computational Fluid Dynamics
(CFD), Wind Velocity Profile, Performance Optimization.

YENI DARRIEUS TURBINi TASARIMLARI VE RUZGAR HIZ PROFILINIiN TORK
DEGERLERI UZERINDEKI ETKIiSiNIN iRDELENMESIi

OZET

Riizgar enerjisi, enerji kaynaklari arasinda 6nemini her gegen giin artirtyor ve 6zellikle yenilenebilir
enerji kaynaklarindan biri olarak dikkat ¢ekiyor. Yatay eksenli riizgar tiirbinleri daha yiiksek verime
sahiptir ancak yiiksek riizgar hizlarma ihtiya¢ duyar. Diisiik rlizgar hizlariin bulundugu ve iizgar
yoniindeki sik degisikliklerin oldugu bolgelerde kullanimi zor olmaktadir. Dikey eksenli riizgar
tiirbinleri, riizgar yoniine daha esnek uyum saglayabilmeleri nedeniyle bu tiir durumlarda avantaj saglar.
Darrieus riizgar tlirbin verimliligini artirmak i¢in yeni tasarimlara ihtiya¢ vardir. Bu ¢alismada, dort
farkli tasarim Onerildi. Darrieus tiirbinlerinin performansi iizerindeki uniform olmayan riizgar hiz
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profillerinin etkilerini degerlendirmek ve akis-tiirbin bigak etkilesimini daha iyi anlamak i¢in iki boyutlu
HAD analizleri yapildi. Analizler, rotor diizlemindeki bicak pozisyonlarinin degismesi nedeniyle
zamanla dalgalanan tork degerlerini ortaya ¢ikardi. Tork degerlerinin zamanla degisimlerini gdsteren
grafikler tlirbin performansi agisindan yorumlandi. Dort farkli tasarim, hem uniform hem de uniform
olmayan riizgar kosullar1 altinda karsilastirildi. Sonuglar, Tasarim-1'in genel olarak daha fazla giic
tiretmesine ragmen, Tasarim-3'iin diigilk U¢ Hiz Oran1 (TSR) degerinde Tasarim-1'den daha yiiksek tork
degerleri elde ettigini gosterdi. Bu, yeni tasarimin su pompalar1 gibi yiiksek tork gerektiren
uygulamalarda kullanilabilecegine isaret olarak yorumlandi. Ayrica, galigmada tiirbin performansi
iizerindeki riizgar hiz1 profillerinin etkisi vurgulandi. Tasarim-3, uniform olmayan riizgar kosullari
altinda, uniform kosullara goére 6nemli dl¢iide daha fazla gii¢ iiretti. Bulgular, Darrieus tiirbinlerinde
eklenen ikinci bigaklarla gii¢ iiretimi agisindan olmasa da tork ve farkl riizgar hiz profilleri agisindan
avantajlar elde edilebilecegini gosteriyor. Bu calisma, yenilenebilir enerji teknolojilerinin gelisimine
katki saglamak i¢in Darrieus tiirbinlerinin tasarim ve performansina dair degerli bilgiler sunuyor.

Anahtar kelimeler: Riizgar Enerjisi, Darrieus Tirbinleri, Yeni Cift Darrieus Tasarimlari, Tork,
Hesaplamali1 Akigkanlar Dinamigi (HAD), Riizgar Hiz Profili, Performans Optimizasyonu.

1. INTRODUCTION

The importance of energy is increasing day by day, especially wind energy, which is one of the
renewable energy sources, is receiving great interest. Horizontal-axis wind turbines generally
require high wind speeds, but they may be difficult to use in areas where wind speeds are low.
In such places, another challenge may be the frequent change in wind direction. In these cases,
vertical-axis wind turbines can provide advantages because they can adapt more flexibly to the
direction of the wind. Savonius turbines may have self-starting capability due to their flexibility,
but their power efficiency is usually low. On the other hand, Darrieus turbines have a self-
starting problem, but their power efficiency is higher compared to Savonius turbines. There are
different types and designs of Darrieus turbines designed to adapt to different wind conditions.
However, new designs are needed to increase the efficiency of the turbine. This requires a better
understanding of the flow and turbine blade interaction. For this purpose, it is important to
develop theoretical theorems and make CFD analyses more reliable. These studies form the
basis of research in this field in the literature.

In calculating the power outputs of Darrieus wind turbines, the results obtained from two-
dimensional theoretical analyses are expected to be consistent with those obtained from CFD
analyses. In theoretical calculations, the use of the Double Multiple Stream Tube (DMST)
method is one of the most reliable approaches. This method considers changes in velocity (in
time) between the inlet and outlet of the wind, variations in relative velocity due to blade
rotation, changes in angle of attack, and all other parameters relative to the position around the
blade's circular path. However, it is acknowledged that theoretical approaches may not
accurately account for complex phenomena such as airfoil stall and sometimes flow separations
at the leading edge, flow separations due to dynamic effects, the effects of one blade on the
flow over the other, and the interaction between the flow from one blade and the wake left by
another blade, as precisely as CFD analysis.
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The speed of the wind directed towards the Darrieus turbine varies due to the rotating blades.
The tangential force generated on the airfoil, contributing to the torque, depends on the relative
velocity, airfoil geometry, and the ratio of the tip speed to the free-stream velocity of the blade
tip. These relationships can be established based on momentum, stream tube, Blade Element
Momentum Theory, and their modified versions. The fundamental equations used in these
theorems are given in the following formulas. In methods like the double multiple stream tube
and other theoretical approaches, more formulas are involved, taking into account the change
in wind speed, the effects of wake flow, and the induction coefficients used to describe wind
speed changes. Additionally, empirical equations have been applied to improve mathematical
formulas based on experimental results in cases where the disc or momentum theorem is not
applicable. In this way, successful theoretical approaches have been developed over time to
produce theoretical calculations that are consistent or very close to experimental results. On the
other hand, CFD divides the flow domain into very small cells and applies the principles of
mass and momentum conservation (Navier-Stokes equations) to the entire flow domain. Thus,
airflow and blade interactions are treated in more detail. However, for accurate results in CFD
analyses, many solution steps such as carefully selecting mesh quality, turbulence model,
method of providing rotation (sliding mesh, dynamic mesh, frame rotating reference, etc.), and
determining boundary conditions need to be carefully chosen.

lower pressure

higher pressure
Drag force

Lift force

Tangential Velocity

Teta

" Tangential force
—_— e
Wind velocity Wind velocity

Figure 1. Velocity and forces on blade of the Darrieus turbine

Relative velocity of flow on the blade is
Viet = Viwing — wR (1)

Tangentsal force acting on the blade by the flow is
F; = Lsinf — Dcos® (2

Lift force created by the flow on the blade is
L =2pV2,cC, (3)

e
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Drag force created by the flow on the blade is
1
D= EP]’;E;:CCD (4)

Torque(instantenous) value changing with 6 position is
T(0) = F:(0)R (®)

Average torque value can be calculted as
1 p2m
Taverage = o -I{] T(6)dd (6)

Available total power by the turbine can be calculated by using the following equation.

Pavaﬂame = BmTaverage (7)

Power efficiency of the turbine is
__ Pavailable
CP - Pmaximum (8)
Maximum power of the wind passes through the wind turbine region is
1
Pmaximum = Epvmﬁmd DH (9)

Tip speed ratio of the blades is calculated by using the following equation,
TSR = & (10)

Vivind

The following paragraphs summarize and discuss the literature studies related to CFD analysis
of Darrieus wind turbine.

Rosetti (2013) investigated the self-starting capability of a Darrieus turbine using CFD analysis.
They explored the turbine's ability to initiate rotation under various wind conditions [1].
Zamani (2016) investigated methods for enhancing the starting torque of a 3 kW Darrieus
turbine using CFD analysis. The study focused on optimizing the turbine's initial rotational
force for improved performance. A more efficient start in low wind conditions can contribute
to increased energy capture and higher overall turbine efficiency [2].

Malipeddi(2012) explored the impact of integrating a duct on the aerodynamic performance of
a Darrieus turbine using CFD analysis. Studied how duct integration influenced overall
efficiency. This refers to the study of how integrating a duct (a structure that directs and
accelerates the flow of fluid) impacts the aerodynamic performance of a Darrieus wind turbine.
The analysis aims to understand how incorporating a duct influences the turbine's overall
efficiency [3]. Chen (2015) explored the combined effect of opening ratio and its location on
the aerodynamic performance of Darrieus turbines using CFD analysis. Investigated how these
factors interact to influence turbine efficiency. This refers to the investigation of how the
combined effect of the opening ratio (the space between blades) and its location on the turbine
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structure influences the aerodynamic performance of a Darrieus turbine. The analysis aims to
uncover how these combined factors affect the efficiency of the turbine in harnessing wind

energy [4].

Mohamed(2012) analyzed the influence of 20 different airfoil designs on the overall efficiency
of a Darrieus turbine through CFD simulations. Investigated the performance variations
introduced by different airfoil shapes [5]. Bedon(2016) investigated the performance
optimization of NACA airfoils specifically designed for a 500 kW Darrieus wind turbine using
CFD simulations. The study focused on identifying airfoil designs that enhance the overall
efficiency of the turbine [6].

Balduzzi (2016) explored the CFD modeling methodology for Darrieus turbines to accurately
assess their aerodynamic performance. Detailed the computational approach used in the
analysis [7]. Wang (2016) investigated the influence of blade vortex interactions on the
aerodynamic performance of Darrieus turbines using CFD simulations. They explored the
impact of these interactions on turbine behavior. This topic examines how the interactions
between the blades and the vortices they create impact the performance of a Darrieus wind
turbine. The study aims to understand how blade vortex interactions affect the aerodynamics
and overall behavior of the turbine [8].

Sengupta (2016) investigated the aerodynamic performance of Darrieus turbines with high
solidity symmetrical and unsymmetrical blades using CFD analysis. The study aimed to
understand how variations in blade geometry and solidity impact the turbine's efficiency [9].
Balduzzi (2017) developed a 3D reliable analysis method for calibrating lower fidelity CFD
models of Darrieus turbines. The study aimed to improve the accuracy of CFD simulations and
enhance the reliability of the results through a three-dimensional analysis approach [10].

Bianchini (2017) investigated the reliability of two-dimensional CFD simulations for analyzing
Darrieus turbine aerodynamics. The study aimed to assess the accuracy and limitations of 2D
simulations in predicting the turbine's performance. The research focused on assessing the
reliability of 2D CFD simulations, which represent a simplified computational approach
compared to three-dimensional (3D) simulations. The goal was to understand how well these
simulations capture the aerodynamic behavior of Darrieus turbines [11].

Shaaban(2018) conducted an analysis of a cluster comprising six Darrieus turbines using CFD
simulations. The study aimed to understand the mutual effects and interactions among the
turbines within the cluster. The focus of the study was to explore how the presence of multiple
turbines within proximity influenced each turbine's performance. This includes understanding
how the aerodynamic wake generated by one turbine affects the surrounding turbines,
potentially leading to variations in wind conditions and impacting the overall efficiency of the
entire cluster [12].
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Investigating the impact of dynamics tangential velocity on Darrieus turbines by Ali (2018),
employs CFD analysis. By focusing on the dynamic aspects of tangential velocity, the research
aims to uncover how variations in this parameter influence the overall aerodynamic
performance of the turbine [13]. The research by Patel (2017) explores the effects of
incorporating three different Gurney flaps technologies at the trailing edge of Darrieus turbines,
utilizing CFD simulations. The study aims to assess how these specific aerodynamic
modifications impact the turbine's performance and efficiency [14].

Investigating the influence of winglets on the aerodynamics of Darrieus turbines, this study by
Xu (2020) utilizes CFD simulations. The research aims to determine how the addition of
winglets affects the aerodynamic efficiency and overall performance of the turbines. By
incorporating winglets, which are small airfoil extensions at the blade tips, the research aims to
investigate how these modifications influence the overall efficiency, lift, and drag
characteristics of the turbine. The CFD simulations provide a detailed understanding of the
airflow patterns and forces acting on the turbine blades, shedding light on the potential benefits
or challenges associated with the integration of winglets. The findings from this study have
implications for optimizing Darrieus turbine designs, with the goal of enhancing their
aerodynamic performance for improved energy capture [15].

These summaries provide a glimpse into the diverse range of topics covered in the mentioned
studies, showcasing the application of CFD analyses to enhance the understanding and
performance of Darrieus wind turbines. They provide an overview of the diverse research topics
related to Darrieus wind turbine CFD analyses, covering various aspects of aerodynamics,
performance optimization, and design considerations.

Two-dimensional unsteady CFD analyses of Darrieus turbines are available in the literature. In
the literature, Cp-TSR graphs, torque-time variation graphs, and contours showing velocity and
pressure changes are provided.

There are a lot of CFD studies on the Darrieus wind turbine; those are various aspects of
aerodynamic analysis and optimization studies for Darrieus wind turbines, each focusing on
specific factors that can influence their performance and efficiency. In the two-dimensional
analyses of Darrieus-type wind turbines conducted with Computational Fluid Dynamics (CFD),
the importance of instantenous Torque values is significant. as well as maximum, minimum,
and average values, allow us to it impact on power performance. The greater the tangential
force on the blade, the greater the torque value becomes. Therefore, ensuring a significant
tangential force is important. This force aims to maximize the lift value and minimize drag.

In the literature, designs with nested dual blades are not commonly encountered in Darrieus
turbines. In the conventional Darrieus turbine with three blades, second blades at a smaller
radius to the rotor plane are added in three different ways. While the traditional design is
referred to as Design-1, the others are named Design-2, Design-3, and Design-4.
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In most academic studies, it is assumed that the approaching wind to the turbine is
homogeneous. In this study, the impact of non-homogeneous wind on turbine performance was
examined in terms of torque values. The performance of four different newly proposed designs
against both uniform and non-uniform wind was calculated in terms of torque values through
two-dimensional unsteady CFD analyses.

Torque values exhibit fluctuating changes over time. This is because the positions of the blades
in the rotor plane are constantly changing. This variation leads to different relative velocities,
angles of attack, lift and drag values, and therefore different magnitudes and directions of
tangential force. The changing tangential force will result in variable torque values.

2. METHOD

New designs were created by adding second blades to the traditional turbine. The performances
of the obtained new designs were compared with the torque values obtained through CFD
analyses. Two-dimensional CFD analyses were conducted unsteadily, revealing how the torque
values obtained in turbines change over time. CFD analyses were conducted based on two
different 'inlet’ conditions: one with a constant speed and the other with a non-uniform speed
profile along the vertical axis, representing homogeneous and non-homogeneous wind
approaching the turbine, respectively. The speed profile was defined as a parabolic function in
the CFD analysis as a user-defined function (UDF).

The CFD simulations were implemented for solving the equations of the states depending
upon the 2D unsteady finite volume incompressible Reynolds Averaged Navier-Stokes
(RANS). SST k-o turbulence model was used in this CFD analysis.

I . s
Continuity eq.: P 2 1a (o) =0 (11)
. d(pu;) d _
Momentum eq.. S22+ 715, (0Tm) = — 50 + B (5 — pipw) +5, (1)
Where:
S,; : Centrifugal and Coriolis force 1 : Rotational speed (rpm) r: Position vector
T,; . Average shear stress u : Relative velocity of fluid p - Air density

w: Dynamic viscosity

Most of the Darrieus CFD analyses mentioned in the Literature Summary are 2D, but 3D
studies are also available [1-Rossetti(2013), 16-J00o(2015), 13-Ali(2018)]. The most used
turbulence model in these CFD analyses is k-omega SST, but RNG k-epsilon [9-
Sengupta(2016)], Realizable k-epsilon [16-Joo(2015)], Spallart Allmaras [8-Wang(2016)],
DDES [17-Dessoky(2019)], SAS [1-Rossetti(2013)], LES [13-Ali(2018)], Transition k-
omega SST [18-Barnes(2019)] models have also been used. In most of the studies, the Yplus
value is less than 1, but in a study using the k-epsilon model, the Yplus value is between 30
and 50 [5-Mohamed (2012)], and in a study using the k-omega SST turbulence model, the
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Yplus value is 3.7 [19-Mohamed (2015)]. In the CFD analyses, mostly symmetrical airfoils
were used, but there are also studies where non-symmetrical airfoils were used [3-Malipeddi
(2012), 5-Mohamed (2012), 20-Asr (2016)]. The most used symmetric airfoils are NACA
0018[17-Dessoky(2019), 21-Jain(2016)], and NACA 0021[14-Patel(2017), 21-Jain(2016)].
In terms of mesh numbers, the highest numbers are about 41 million in the 3D CFD analysis
on turbulence and sound analysis [17-Dessoky(2019)] and 64 million in the 3D reliable CFD
analysis by Balduzzi [10-Balduzzi(2017)].

In this study, a two-dimensional and unsteady Computational Fluid Dynamics (CFD) analysis
of a three-bladed Darrieus turbine was conducted using the DU-06-W-200 airfoil. The
diameter of the Darrieus turbine is 6.5 m. The wind speed in the free stream was taken as 10
m/s. The flow domain and the Darrieus rotor plane with three blades are depicted in Figure 2
and Figure 3. The blade rotation motion was defined using the sliding mesh. SST k-
turbulence model was used in this CFD analysis.

In our study, three new designs were created by adding second blades at concentric and
different radius positions. Two-dimensional CFD analyses were conducted to calculate the
power performances of these four different designs. Calculations were performed at different
TSR (Tip Speed Ratio) values: 0.5, 1, 2, 3.25, 5, and 10. As a result of the analyses, graphs
illustrating how torque values change over time were obtained. In the initial four revolutions,
instability in the flow was observed, followed by reaching a stable state. After reaching
stability, graphs showing the variation of torque over time were created based on the obtained
values, and average torque and power calculations were made.

The homogeneous and non-homogeneous ‘inlet velocity' conditions are depicted in Figure 2.

RN
AT

Left: Uniform Right: Non-uniform Boundary
Figure 2. Inlet condition of velocity vector profile at the inlet

A non-uniform wind profile refers to a situation where the wind speed and direction vary
with height above the ground. In many designs, the wind speed increases with altitude, which
is known as wind shear. Studying uniform and non-uniform flow is considered to enhance
efficiency by reducing forces caused by aerodynamic turbulence. The results of studying non-
uniform flow can be used to enhance the design of VAWTS by determining ideal blade angles
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for different flow conditions and increasing safety by reducing the chance of turbine failure
or damage.

The proposed new designs for the traditional Darrieus turbine are illustrated in Figure 3.

Design-3: Double Blade
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Design-4: Double Blade Staggered

Figure 3. Four different designs.

The CFD flow field is presented in Figure 4.
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Figure. CFD flow domain
Figure 4. Rotational domain for the Darrieus model

Figure 4 depict Double Vertical Axis Wind Turbine (DVAWT) model's 2D computational
domain. In the domain, a sliding interface separates two segments. The testing zone represents
the first portion of the domain, which is stationary. The stationary domain measures 80 meters
by 50 meters. The mesh created in the flow field and around the blades is shown in Figure 5.
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Leading edge

Figure 5. Mesh generation for CFD domains with different views.

The stationary domain measures 80 meters by 50 meters. Figure 5 depicts the mesh in CFD
domains: the mesh upon the rotor and the mesh surrounding the rotor, as well as the mesh close
to the blade displaying the boundary layers. To achieve decent results, Y+ must have a low
value. Y+ =0.0008 to 3.4, Courant number from 0.241 to 32.

3. RESULTS AND DISCUSSIONS

The graphs of the instantaneous torque values obtained from the CFD analyses of the four
different designs were generated, and the impact of the non-uniform wind profile on the torque
values was interpreted. Subsequently, torque values, power values, and power efficiencies of
the four different designs were calculated at five different TSR values (0.5, 1, 3.25, 5, 10). The
results obtained were presented in tables. As a result of the calculations, the TSR operating
ranges and maximum C, values of different designs were compared with graphs, and
evaluations were made.

In order to calculate the power value, torque value is needed. However, torque value changes
with time (or position of blades with azimuth angle). First, instantenous torque graphs were
obtained in CFD analyses. Then, average torque values were determined by integral.

The variations in the power coefficient with the azimuth angle are owing to the attack angle
change of blades with the Wind Turbine rotation. The initial peak of plots occurs at the 90°
azimuth angle, where the wind is vertical to Blade-1, as well as big aerodynamic forces being
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generated. Because there are 3 blades at intervals of 120°, at 120° azimuth angle, Blade 3 attains
the first Blade-1 location, and the whole thing recurs. Also, the 2" and 3" peaks match the high
attack angle of the Blade-3 and Blade-2, respectively. Such peaks occur at 210" and 330°
azimuth angles. As well, the whole instant coefficient of torque is the summation of the torque
generated via its blades as well as its backing structure. Additionally, the backing structure
creates a negative or resistant torque, whereas its blades chiefly create a positive torque, as can
be noted in the figures. The negative torque created via the backing structure decreases the
power coefficient of the turbine.

The average torque value can be calculated during transient simulation from the below equation.
1 t
Tope = EL: T(t) dt (13)

The torque graphs obtained for different designs and different inlet velocity profiles are shown
from Figure 6 to Figure 11.

The torque graph obtained for Design-1(Case 1) (conventional design) at TSR value of 5 is
shown in Figure 6.

4000 — Case 1, TSR=5

3500 -
3000 —
2500 -
2000 —
1500 —
1000 —
500 —

0 —
-500 —
-1000

Torque (N.m)

! | ! | ! | ' |
0 2 94 " o8 ! 12 " 48

Flow time (s)

Figure 6. Torque history graph of Design-1 for the uniform flow at TSR=5

Due to the instability in the flow during the first four revolutions, torque values were considered
only after achieving a stable flow. In Figure 6, irregularities can be observed in the torque values
before 0.8 seconds, whereas after this time, a stable condition is achieved in the torque graph.
For each revolution, since there are 3 blades, the torque graph has 3 peak points. The
instantenous torque values changing with time as shown in Figure 7, obtaned for Design-2 at
TSR value is 3.25.
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2000 — Case 2, TSR=3.25
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Figure 7. Torque history graph of Design-2 for the uniform flow at TSR=3.25

For Design-2 (Case 2), negative torque values were obtained at each TSR value. This indicates
that Design-2 cannot generate power at any TSR value. The reason for this failure could be
attributed to the distance between the two blades being excessively close. Because the flow
interaction between closely spaced airfoils prevents the smooth flow required for lift production
by the airfoils. The torque graph obtained for Design-3 (Case 3) at TSR value of 1 is depicted
in Figure 8. The graph is obtained for the condition after achieving a stable state.

400 — Case 3, TSR=1.

350 o
300 —
250 =
200 —

150 =

Torque (N.m)

100 —

50 —

6.5 7.5 8.5 9.5 10.5

Flow time (s)
Figure 8. Torque history graph of Design-3 at TSR=1for the uniform flow

In Design-4 (Case 3), the maximum torque value obtained at TSR of 1 is 390 Nm, while the
minimum torque value is 50 Nm. It can be observed from the figure that the period value T=2.05
seconds. Within one period, the torque graph has 3 peak values. The torque graph obtained at
TSR value of 3.25 for Design-3 is also provided in the Figure 9.
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Case 3, TSR=3.25
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Figure 9. Torque history graph of Design-3 at TSR=3.25 for the uniform flow

It is noteworthy that the maximum torque value obtained at TSR of 3.25 for Design-3 (Case 3)
is lower compared to the situation where TSR is 1. The time per one revolution is 0.63 seconds.
the maximum value of Torque value is approximately 200 Nm. The average torque value is
84.9 Nm. The time evolution graph of the instantaneous torque value obtained at TSR of 1 for
Design-4 (Case 4) is shown in the Figure 10.

Torque (N.m)

-200

600 —
500 —
400 —
300 <
200 —
100
0 —
100
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0

1 1 1
S R A |
2 4 6 8

Flow time (s)

Figure 10. Torque history graph of Design-4 at TSR=1 for the uniform flow

From the graph in Figure 10, it can be seen that the maximum value is approximately 310 Nm
and the minimum value is approximately 20 Nm. The time per one revolution is 2.05 seconds.
Theaverage torque value is 143.27 Nm. The time evolution graph of the instantaneous torque
value obtained at TSR of 5 for Design-4 (Case 4) is depicted in Figure 11.
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Figure 11. Torque history graph of Design-4 at TSR=5 for the uniform wind profile

In the graph given in Figure 11, it can be observed that most of the instantaneous torque values
are negative. This implies that this turbine will not generate power due to torque at TSR of 5.
The time per one revolution is 0.41 seconds for TSR is 5. The average torque value is — 82.6
Nm.

Up to this point, torque values have been calculated for uniform velocity. The results of CFD
analyses for non-uniform wind velocity can be compared with the results obtained for uniform
velocity. The power equation used to describe the non-uniform velocity profile at the inlet
according to wind speed remained with the same average wind speed as in the uniform velocity
case. The results of the current case are presented below with important findings. The
difference between the torque values for a uniform wind profile and a non-uniform wind profile
can be calculated as below:

. . . T, i —Tyuni
Relative increase or decrease in torque value = | -eruriform uniferm

Tum'_form

The graph showing the instantaneous torque values obtained at TSR of 5, where the maximum
torque value is achieved for Design-1 (Case 1), is depicted in Figure 12.
Case 1, TSR=5
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Figure 12. Torque graph of Design-1 at TSR=5 for the non-uniform wind profile
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In Design-1 (Case 1), the average torque value at TSR of 5 for the uniform wind profile
is 70.4 Nm, whereas for the non-uniform wind profile, the average torque value is 34 Nm
with a reduction of about 51.7 % from the uniform wind profile test. The graph showing
the instantaneous torque values obtained at TSR of 3.25, where the maximum torque
value is achieved for Design-3 (Case 3), is depicted in Figure 13.

Case 3, TSR=3.25

Torque (N.m)

-200 T | T | T T |
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0 100 200 300 400

azimuth angle deg.

Figure 13. Torque graph of Design-3 at TSR=3.25 for non-uniform wind profile

For Design-3 (Case 3), at TSR of 3.25, maximum value of instantenous Torque value
was approximately 800 Nm, minimum value was 20 Nm. The average torque value is
84.9 Nm for the uniform wind profile, whereas for the non-uniform wind profile, the
average torque value is 375 Nm. There is very high increase. The graph showing the
instantaneous torque values obtained at TSR of 1, where the maximum torque value is
achieved for Design-4 (Case 4), is depicted in Figure 14.
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Figure 14. Torque graph of Design-4 at TSR=1 for non-uniform wind profile

For Design-4 (Case 4), at TSR of 1, the maximum value of instantenous torque is
approximately 520 Nm, minimum value is approximately -180 Nm. The average torque
value is 143 Nm for the uniform wind profile, whereas for the non-uniform wind profile,
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the average torque value is 166 Nm with an increase of about 13% from the uniform wind
profile test. All results are provided from Table 1 to Table 7.

Table 1. Common values for all Designs

Degin-1, Design-2, Design-3, Design-4
o(rad/s) 1.53 3.07 10 15.38 30.7
N(rev/minutes) 14.61 | 29.32 | 95.49 | 146.87 | 293.16
Peryod 4.11 2.05 0.63 0.41 0.20
Time for one degree(s) 0.0114 | 0.0057 | 0.0017 | 0.0011 | 0.0006
Wind Velocity(m/s) 10 10 10 10 10
Dimater of The Darrieus Rotor(m) 6.5 6.5 6.5 6.5 6.5
Height(m) 1 1 1 1 1
Density of air(kg/m?) 1.225 | 1.225 | 1.225 | 1.225 1.225
Tip Speed Ratio (TSR) 0.5 1 3.25 5 10
Power in the wind (Pmax)(W) 3981.25|3981.25|3981.25|3981.25| 3981.25

Table 2. Results for Design-1

Design-1
TSR 0.5 1 3.25 5 10
o (rad/s) 1.53 3.07 10 15.38 30.7
Pmax (W) 3981.25|3981.25|3981.25| 3981.25 | 3981.25
Average Torque (Nm) 126 183 81.38 70.4 -196.5
Pavailable (W) 192.78 | 561.81 | 813.8 |1082.752| -6032.55
Power Coefficient (Cp) 0.048 | 0.141 | 0.204 | 0.272 -1.515

In CFD analyses, obtaining a negative torque value at high TSR (Tip Speed Ratio)
values for Darrieus wind turbines indicates that the turbine is not suitable for these
rotational speeds.

Table 3. Results for Design-3

Design-3
TSR 0.5 1 3.25 5 10
o (rad/s) 1.53 3.07 10 15.38 30.7
Pmax (W) 3981.25[3981.25|3981.25|3981.25| 3981.25
Average Torque (Nm) 87.4 179.9 84.9 27 -203.3
Pavailable (W) 133.722|552.293| 849 | 415.26 |-6241.31
Power Coefficient (Cp) | 0.034 | 0.139 | 0.213 | 0.104 | -1.568
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Negative torque value was obtained at TSR=10 for Design-1, at TSR=10 for Design-3.

Table 4. Results for Design-4

Design-4
TSR 0.5 1 3.25 5 10
o (rad/s) 1.53 3.07 10 15.38 30.7
Pmax (W) 3981.25|3981.25|3981.25| 3981.25 | 3981.25
Average Torque (Nm) | 20.59 | 143.27 31 -82.6 -560
Pavailable (W) 31.50 | 439.84 | 310 -1270.4 | -17192
Power Coefficient (Cp)| 0.008 | 0.110 | 0.078 -0.319 -4.318

Negative torque value was obtained at TSR=10 and TSR=5 also for Design-4.

Table 5. Average Torque (Nm) results for all Designs

Comparing of Average Torque (Nm)
Values
TSR |Design-1 | Design-3 |Design-4
0.5 126 87.4 20.59
1 183 179.9 143.27
3.25 81.38 84.9 31
5 70.4 27 -82.6
10 -196.5 -203.3 -560

In Figure 3.41, the average torque values produced by three different designs at TSR
values of 0.5, 1, 3.25, 5, and 10 are compared.

Average Torque Values for Designs-1,3,4
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Figure 3.41. Average Torque Values for Designs-1,3,4

Table 6. Available Power results for all Designs
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TSR Design-1 | Design-3 | Design-4
0.5 192.78 | 133.722 | 31.5027
1 561.81 | 552.293 | 439.8389
3.25 813.8 849 310
5 1082.752| 415.26 |-1270.388
10 |-6032.55|-6241.31 | -17192
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The power values produced by different designs are compared in Figure 3.42 for TSR

values of 0.5, 1, and 3.25.

Available Power for Different Designs at TSR (0.5, 1, 3.25)
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Figure 3.42. Available Power for Different Designs at TSR (0.5, 1, 3.25)

Table 7. Comparing of Power Coefficient values for all Designs

Power Coefficient (Cp)
TSR Design-1 | Design-3 | Design-4
0.5 0.048 0.034 0.008
1 0.141 0.139 0.110
3.25 0.204 0.213 0.078
5 0.272 0.104 -0.319
10 -1.515 -1.568 -4.318

The maximum value of the power factor for all current designs is. when the TSR value is
equal to 5 In the first design, the Cp value is equal to 0.272, and in the third design, where
the speed value decreases to 3.25, the Cp value also decreases, equal to 0.213, and in the
fourth design, the speed TSR is equal to 1. The Cp for this design is 0.110.

The graph shown in Figure 15 shows the relationship between power coefficient (Cp) and

tip speed ratio (TSR).
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Figure 15. Power coefficient vs. TSR for Design-1, Design-3, Design-4.

As a result of CFD analysis, it was determined that the operating range of TSR for
Design-1 was 1 to 6, while it was 0.5 to 5 for Design-3, and it was 0.5 to 2 for Design-4.
At a TSR value of 10, a negative torque value was obtained in all designs. So, none of
these turbines can achieve this TSR value. While Design-1 reached its maximum Cp
value at a TSR value of 5, this value was 3.25 for Design-2 and Design-3, and this
optimum TSR value was 1 for Design-4.

4. CONCLUSION

This study presents numerically the double-blade effects of DVAWT performance.
Different blade configurations are used in the rotor to enhance wind turbine efficiency.
Moreover, to study the wind profile effects on wind turbine operation conditions. The
main conclusions from the results are:

1. A properly discretized border layer close to the surface of the rotor is critical to obtain
precise outcomes of calculations in the CFD mesh study.

2. Cprises if TSR is augmented to a given value, and after that, this value reduces with
the TSR rise for the whole model.

3. Design-1 can be applied with high efficiency with a range of TSR<5, Design-2 has a
high turbulence effect due to the interaction effect between the blades so, it is not a
successful design, Design-3 can be applied with high efficiency with a range TSR<3.25,
Design-4 can be applied with high efficiency with a range of TSR<2.

4. When four different design results are evaluated, Design-1 has the highest power
performance. Design-2 was a failed design due to the interaction of two airfoil flows too

CONFERENCE BOOK Academy Global Publishing House | 179




o CONFEREy
S

S

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 — BURSA
ISBN NR: 978-625-6283-15-2

close together. Although Design-3 is a successful design, it does not have as high-power
performance as Design-1. design4 has some power performance. It is noteworthy that it
works, especially in the low TSR value range. As a result, when the power performance
is ranked, the order of highest to lowest is as follows: Cp,max (Design-1)>Cp,max (Design-
3)> Cp,max (Design-4).

5. It can be said that the optimum TSR values at which maximum power is obtained are
approximately 5 for Design-1, approximately 3.25 for Design-3 and approximately 1 for
Design- 4.

6. Another conclusion that can be drawn from this study is that torque history graph CFD
results will be very useful to analyze the flow on Darrieus designs, measure their
performance, and thus improve the designs.

7. When the inlet wind speed profile is not uniform, the power output decreases in
Design-1 compared to the uniform case, while in Design-3, this value has increased
significantly. In Design-4, it has also increased slightly. The fact that turbine designs
exhibit different performances according to different inlet wind speed profiles is an
interesting result.

8. Although Design-1 generates more power under all conditions, it has been determined
according to CFD results that Design-3 produces more torque than Design-2 at TSR of
3.25. This is an important data for applications that require high torque values rather than
power, such as water pumps.

Future recommendations:

The two-dimensional CFD analyses of the Darrieus wind turbine were conducted to
produce this article. Following this study, the following potential research and studies
can be suggested:

1.In this study, analyses were conducted at 5 different speed ratio values. Performing
analyses at more frequent intervals could enable a more comprehensive evaluation of the
data. This study focused on a wind speed of 10 m/s. By comparing the performances of
four different Darrieus designs at lower wind speeds, the superiority of designs over each
other could be more clearly elucidated. In this study, analyses such as different airfoil
usage (DU-06-W-200 airfoil was used in the present study), variable pitch usage, and
solidity effect in various Darrieus designs (such as Double Darrieus analysed in the
present study) can be conducted using CFD.

2. By conducting analyses on different profiles of wind speed varying with height,
evaluations closer to real-world conditions can be made. CFD analyses could be
conducted on scenarios where wind speed varies over time.
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3. While creating dual airfoil geometries in designs, the effect of spacing between them
was examined for only two cases. More extensive analyses could be conducted for
different distances. In this study, a three-bladed design was fully aligned at both outer
and inner radii. The effect of different placements on performance could be investigated
through CFD analyses.

4. All studies done in the present study were conducted using CFD. Verification studies
using experimental methods are important for confirming the accuracy of the results.
Traditional Darrieus performance analysis is explained in the literature using theoretical
methods. For newly proposed designs such as the Double Darrieus, theoretical formulas
could be developed in this study.

REFERENCES
1-Rossetti, A., Pavesi, G., Comparison of different numerical approaches to the study of
the H-Darrieus turbines start-up. Renew. Energy, 50, 7-19, 2013.

2-Zamani, M., Maghrebi, M.J., Varedi, S.R. Starting torque improvement using J-shaped
straight-bladed Darrieus vertical axis wind turbine by means of numerical simulation.
Renew. Energy, 95, 109-126, 2016.

3-Malipeddi, A., Chatterjee, D. Influence of duct geometry on the performance of
Darrieus hydroturbine. Renew. Energy, 43, 292-300, 2012.

4-Chen, J., Yang, H., Yang, M., Xu, H. The effect of the opening ratio and location on
the performance of a novel vertical axis Darrieus turbine. Energy, 89, 819-834, 2015.

5-Mohamed, M. Performance investigation of H-rotor Darrieus turbine with new airfoil
shapes. Energy, 47, 522-530, 2012.

6-Bedon, G., Betta, S.D., Benini, E. Performance-optimized airfoil for Darrieus wind
turbines. Renew. Energy, 94, 328-340, 2016.

7-Balduzzi, F., Bianchini, A., Maleci, R., Ferrara, G., Ferrari, L. Critical issues in the
CFD simulation of Darrieus wind turbines. Renew. Energy, 85, 419-435, 2016.

8-Wang, Y., Sun, X., Zhu, B., Zhang, H., Huang, D. Effect of blade vortex interaction on
performance of Darrieus-type cross flow marine current turbine. Renew. Energy, 86,
316-323, 2016.

9-Sengupta, A., Biswas, A., Gupta, R. Studies of some high solidity symmetrical and
unsymmetrical blade H-Darrieus rotors with respect to starting characteristics, dynamic
performances, and flow physics in low wind streams. Renew. Energy, 93, 536-547, 2016.

CONFERENCE BOOK Academy Global Publishing House | 181




o CONFEREy
S

S

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 — BURSA
ISBN NR: 978-625-6283-15-2

10-Balduzzi, F., Drofelnik, J., Bianchini, A., Ferrara, G., Ferrari, L., Campobasso, M.S.
Darrieus wind turbine blade unsteady aerodynamics: A three-dimensional Navier-Stokes
CFD assessment. Energy, 128, 550-563, 2017.

11-Bianchini, A., Balduzzi, F., Bachant, P., Ferrara, G., Ferrari, L. Effectiveness of two-
dimensional CFD simulations for Darrieus VAWTS: A combined numerical and
experimental assessment. Energy Conversion Management, 136, 318-328, 2017.

12-Shaaban, S., Albatal, A., Mohamed, M. Optimization of H-Rotor Darrieus turbines’
mutual interaction in staggered arrangements. Renew. Energy, 125, 87-99, 2018.

13-Ali, S., Lee, S.-M., Jang, C.-M. Effects of instantaneous tangential velocity on the
aerodynamic performance of an H-Darrieus wind turbine. Energy Convers. Management,
171, 1322-1338, 2018.

14-Patel, V., Eldho, T., Prabhu, S. Experimental investigations on Darrieus straight blade
turbine for tidal current application and parametric optimization for hydro farm
arrangement. Int. J. Mar. Energy, 17, 110-135, 2017.

15-Xu, W., Li, G., Wang, F., Li, Y. High-resolution numerical investigation into the
effects of winglet on the aerodynamic performance for a three-dimensional vertical axis
wind turbine. Energy Convers. Management, 205, 112333, 2020.

16-Joo, S., Choi, H., Lee, J. Aerodynamic characteristics of two-bladed H-Darrieus at
various solidities and rotating speeds. Energy, 90, 439-451, 2015.

17-Dessoky, A., Bangga, G., Lutz, T., Kramer, E. Aerodynamic and aeroacoustic
performance assessment of H-rotor Darrieus VAWT equipped with wind-lens
technology. Energy, 175, 76-97, 2019.

18-Barnes, A., Hughes, B. Determining the impact of VAWT farm configurations on
power output. Renew. Energy, 143, 1111-1120, 2019.

19-Mohamed, M., Ali, A., Hafiz, A. CFD analysis for H-rotor Darrieus turbine as a low-
speed wind energy converter. Eng. Sci.Technol. Int. J., 18, 1-13, 2015.

20-Asr, M.T., Nezhad, E.Z., Mustapha, F., Wiriadidjaja, S. Study on start-up
characteristics of H-Darrieus vertical axis wind turbines comprising NACA 4-digit series
blade airfoils. Energy, 112, 528-537, 2016.

21-Jain, P., Abhishek, A. Performance prediction and fundamental understanding of
small-scale vertical axis wind turbine with variable amplitude blade pitching Renew.
Energy, 97, 97-113, 2016.

CONFERENCE BOOK Academy Global Publishing House | 182




o w""“"’f&

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 - BURSA
ISBN NR: 978-625-6283-15-2

CONFERENCE BOOK Academy Global Publishing House | 183



o CONFEREy
S

S

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 — BURSA
ISBN NR: 978-625-6283-15-2

KENT ICi ULASIMDA AKILLI ULASIM SISTEMLERI UYGULAMALARININ
INCELENMESI: SiiRT ORNEGI

Ayse UNAL
Siirt Universitesi
ayseunal@siirt.edu.tr - 0000-0002-3262-135X
Mehmet Salih SEN
Siirt Universitesi
salih_sen56@hotmail.com
OZET

Kontrolsiiz niifus artis1, hizlanan kentlesme ve ekonomik biiyiimenin bir sonucu olarak stirekli
artmakta olan trafigi, mevcut altyapi ile yonetmeye calismak tiim diinyada biiyiik bir sorun
haline gelmistir. Akilli ulasim sistemleri (AUS), yeni teknolojilerin yardimiyla bu sorunlara
giivenli ¢6ziimler sunmaktadir. AUS, trafik sorunlarin1 ¢6zmek ve yonetmek icin ¢ok gesitli
iletisim, kontrol, ara¢ algilama ve elektronik teknolojilerini uygulayan entegre bir sistemdir.
AUS, gelismis iilkelerde yaygin olarak kullanilmasina ragmen gelismekte olan tilkeler i¢in hala
yeni bir kavramdir. Ulkemizde son yillarda trafik problemlerinin ¢ok fazla oldugu
biiyiiksehirlerde, AUS uygulamalar1 kullanilmaya baslanmistir. Siirt gibi kiigiik sehirlerde de
plansiz yapilasma ve ulagim yollariin kapasitesinin diisiik olmasi gibi nedenler, ulasimda
sorunlara neden olmaktadir. Calisma kapsaminda oncelikle, tilkemizde kullanilan akilli ulagim
sistemleri ve tarihi gelisim siirecleri hakkinda kisaca bilgi verilmistir. Sonrasinda Siirt ili kent
ici ulasimda bu uygulamalarin hangilerinin mevcut oldugu incelenmis, ihtiyag olan
uygulamalar tespit edilmistir. Sonug olarak Siirt ili sadece toplu tasimanin kiiciik bir kisminda
AUS’tan faydalanmistir. Siirt ili genelinde AUS uygulamalarinin yayginlagsmasiyla kent igi
ulagimda trafik problemlerinin ortadan kalkacag: diistiniilmektedir. Herkes i¢in daha iyi bir
yasam kalitesi saglamak amaciyla akilli ve siirdiiriilebilir ulasim c¢oziimlerine gecilmesi
gerekmektedir.

Anahtar Kelimeler : Akilli Ulasim Sistemleri, Ulasim Planlamasi, Siirdiirtilebilirlik

INVESTIGATION OF INTELLIGENT TRANSPORTATION SYSTEMS
APPLICATIONS IN URBAN TRANSPORTATION: A CASE STUDY OF SIiRT

ABSTRACT

Over the world, one of the biggest issues is attempting to handle the ever-growing traffic with
the current infrastructure as a result of unchecked population increase, faster urbanization, and
economic expansion. Intelligent transportation systems (ITS) offer safe solutions to these
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problems with the help of new technologies. ITS is an integrated system that applies a wide
range of communication, control, vehicle detection and electronic technologies to solve and
manage traffic problems. Although ITS is widely used in developed countries, it is still a new
concept for developing countries. In recent years, ITS applications have begun to be used in
metropolitan cities where traffic problems are high in our country. In small cities such as Siirt,
reasons such as unplanned construction and low capacity of transportation roads cause problems
in transportation. Within the scope of the study, firstly, brief information is given about the
smart transportation systems used in our country and their historical development processes.
Afterwards, it was examined which of these applications were available in urban transportation
in Siirt province and the needed applications were identified. As a result, Siirt province
benefited from ITS only in a small part of public transportation. It is thought that traffic
problems in urban transportation will disappear with the widespread use of ITS applications
throughout Siirt province. It is necessary to move towards smart and sustainable transportation
solutions to ensure a better quality of life for everyone.

Keywords: Intelligent Transportation Systems, Transportation Planning, Sustainability

GIRIS

Diinya niifusunun biiyiik bir ¢ogunlugu 2024 yili itibariyle sehirlerde yasamaktadir.
Ulkemizde1927 yili ilk niifus sayimi verilerine gore 13.648.270 olan niifusun %75,8’i belde ve
koylerde, 24,2’lik kismu ise il ve ilgelerde yasarken, 1950 yilindan sonra niifus kentsel alanlarda
toplanmaya baslanmistir. TUIK tarafindan agiklanan Adrese Dayali Niifus Kayit Sistemi
sonuclarina gore 85.279.553 kisi olan niifusun %93,4’1 (79.613.279) il ve ilce merkezlerinde
yasamaktadir (TUIK, 2022). Sehirlerde bu denli artan niifusa paralel olarak ara¢ sahipliginde
de bir o kadar artis sz konusu olmaktadir. 2022 TUIK verilerine gore toplam motorlu kara
tasitlarin sayis1 26.482.847 dir. Kentlerde niifus ve ara¢ sahipliginin artmasinin sonucu olarak
mevcut altyapr kosullarinda artan araglarin yonetimi, yollarin daha yiiksek kapasiteyle
caligmasi, yogun saatlerde baz1 merkezi bolgelerde daha diisiik seyahat hizi, araglar i¢in park
alaninin yetersizligi veya hi¢ bulunmamasi gibi zorluklar meydana gelmektedir. Bu ve benzeri
problemlere ¢6ziim bulmak ve trafik sikisikligini azaltmak i¢in yeni yollar inga etmenin dogru
¢oziim olmadig1 giinlimiizde agiktir. Ciinkii ekonomik degildir ve kentsel alanlarda ¢ok fazla
genis alanlara ihtiyag olmasmin yani sira énemli bir gevresel etkiye neden olmaktadir. Ote
yandan ekonomik kalkinma i¢in ulastirma altyapisinin iyilestirilmesinin de gerekli oldugu
aciktir. Bu nedenle karayolu aglarindaki trafigi yonetmek igin son yillarda daha uzlasmaci
coziimlerden akilli ulasim sitemleri kullanilmaya baglanmustir.

Akillt Ulagim Sistemi (ITS), ulasim gelisiminin artan taleplerine dayanmaktadir. Gelismis veri
iletisim teknolojilerini kullanarak, siirticiiler, yollar ve araglardan olusan birlikte dinamik bir
sistem olusturmak i¢in bu bilgiye, iletisim, bilgisayar ve diger teknolojileri entegre ederek
bunlar1 ulagim alaninda uygulamaktadir. Bu sayede biiyiik, tam fonksiyonlu, ger¢ek zamanli,
dogru ve verimli bir ulagim yonetim sistemi kurulabilmektedir (An vd., 2011). AUS un amac1
uygun teknolojilerden yararlanarak daha akilli yollar, araglar ve kullanicilar olusturmaktir
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(Figueiredo vd., 2001). Akilli ulasim, verimli kullanildiginda yol, trafik ve seyahat verilerinin
optimum kullanimi, trafik ve yiik yonetiminin siirekliligi, yol emniyeti, ara¢c ve altyapi

entegrasyonu, seyahat siiresinin azalmasi, yakit ekonomisinin artmasi ve dolayisiyla ¢evre
stirdiiriilebilirligi saglanmaktadir (Mallik, 2014).

Ik AUS uygulamas1 1928 yilinda uygulamaya konulan elektrikli trafik sinyalleridir. Ancak
AUS, ABD’de ilk bilgisayar kontrollii trafik sinyallerinin ortaya ¢iktigr 60’11 yillara kadar
ilerleme kat edememistir. 1960'larin sonlarindan 1970'lere kadar ABD'de, rota rehberligi
saglamak icin iki yonlii karayolu tasit iletisimini kullanan ERGS (Elektronik Rota Yonlendirme
Sistemleri) gelistirilmistir. 70'li yillarda, gergek trafik kosullarina dayali dinamik rota
yonlendirme sistemleri olan CACS (Kapsamli Otomobil Trafik Kontrol Sistemi) (Koshi, 1989)
ve ALI (Autofahrer Leit und Bilgi Sistemi) sirastyla Japonya ve Almanya'da gelistirilmistir
(Robert, 1999). Bu on yi1l AUS’un ilerlemesi i¢in olduk¢a Onemli bir siirectir ¢iinkil
mikroiglemcinin tanitilmas1 ve GPS gelisiminin baslangi¢ zamanlaridir. Bu teknolojiler artik
birgcok AUS sisteminin ana bilesenleri olmustur. Akilli ulagim sistemi kapsami, Amerika
Birlesik Devletleri tarafindan 1960’11 yillarda 6nerilmistir. Giiniimiize geldigimizde bu alanla
ilgili ABD, Japonya ve Avrupa Birligi'nde arastirma ve gelistirme merkezleri kurulmustur.
Ayrica Giiney Kore ve Singapur’da da yiiksek diizeyde AUS gelisimi s6z konusudur (An vd.,
2011).

Ulkemizde AUS uygulamasimin ilk 6rnegi 1984 yilinda, Istanbul ilinde ana arter iizerinde
bulunan sinyalizasyonlu kavsaklarda sinyal siirelerinin giiniin belirli saatlerinde trafik
yogunluguna gore ayarlanmasi ve kavsak sinyalizasyonlarinin birbirleriyle baglantisinin
saglanmas1 uygulamasidir (Akbas ve Akdogan, 2001; Katanalp vd., 2018). 1992 yilinda otoyol
iicret toplama sistemi hizmete sunulmustur. Operatorlii olarak kullanilan bu sistem araglarin
otoyolda aldiklar1 mesafeye gore ve arag siniflarina gore iicretlendirme ¢aligmas1 yapmaktadir.
Takibindeki diger bir uygulama 1999 yilinda Fatih Sultan Mehmet K&priisii’nde faaliyete gecen
Otomatik Gegis Sistemi (OGS)’dir. Bu sistem araglarin zaman kaybetmeden ve hizl1 bir sekilde
gecislerini saglamaktadir. (Capali, 2009). Ozel sektdrlerin de AUS alanina ilgi gdstermesiyle
hiz sinirt isaretleri, plaka tespit sistemleri, radar sistemleri, degisken trafik isaretleri, park
yonetimi, toplu tasima yoOnetimi, acil durum yonetimi gibi uygulamalar otoyollarda
kullanilmaya baslanmistir.

AUS toplu tasima sistemlerinde de etkisini gostermeye baslamustir. Uretilen ¢dziimler
sayesinde toplu tasima daha cazip ve daha verimli hale getirilmis bu sayede insanlarin toplu
tagimaya tesvik edilmesi ile gliniimiiziin en biiyiik problemi olan trafik sikisikliginin kiigiik de
olsa azalmasina katk1 saglanmistir. Ulkemizde Istanbul basta olmak iizere bir¢ok ilimizde cep
trafik uygulamalari, toplu tasimaya yonelik akilli sistemler, elektronik {icret toplama sistemleri,
kaza ve acil durum ydnetim sistemleri, hiz algilama sistemi, IETT arag takip, akilli duraklar
gibi uygulamalar kullanilmaktadir. Diinya genelinde bu uygulamalar daha ileri diizeyde ve daha
onceki yillarda kullanilmaya baslanmistir. Ornegin Losa vd., (2014) yapmis oldugu ¢alismada
AUS destekli yeni bir toplu tasima hattinin orta biiytikliikte Pisa sehri i¢in olduk¢a uygun
oldugunu gostermistir. Ayrica bu ¢alisma otomatik ara¢ konum sistemi sayesinde otobiise
oncelik verilmesi sorununu ¢ézmeyi basarmistir. Toplu tasimaya 6ncelik vermek i¢in otobiisiin
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konum bilgisini akill trafik 1siklarinin kullanimina dayali bir trafik yonetim sistemine entegre
etmektedir. Bu nedenle otobiisler bir kavsaga yaklasmadan Once algilaniyor ve Oncelik
saglamak igin yesil sinyal dinamik olarak tanimlaniyor. Sistemler art arda olan kavsaklardaki
trafik sinyallerini koordine ederek kavsaklardaki durak sayisini en aza indirerek seyahat
stiresini de optimize edebilmekte bdylelikle trafik akisinda, daha fazla verimlilik, seyahat siiresi
ve yakit tiiketiminde azalma elde ediliyor. Debnath vd., (2014), toplu tasima sistemi agisindan
Londra’yr diinyanin en akilli sehri haline getirmis, onu Singapur ve Paris takip etmistir.
Londradaki tiim otobiisler otomatik ara¢ konum sistemiyle, ara¢ i¢i yolcu bilgilendirme
ekranlar1 ve anons sistemleriyle donatilmistir. Codur ve Topdagi’nin (2018) Erzurum ilinde
yapmis oldugu calismada AUS’un kent i¢i toplu tasimaya etkisini degerlendirmistir. Toplu
tasimada kullanilan elektronik iicret toplama sistemi Kardelen Kart kolay bir 6deme sistemi
saglamaktadir. Ayrica mobil uygulama ile otobiislerin konumu anlik olarak yolcularla
paylasilmakta bu sayede yolcularin durakta bekleme siireleri azaltilmaktadir. Yine bu
uygulamalar giintimiiz kosullarinda ¢ok yetersiz kalmaktadir.

Arag sayisinin artmasi ile birlikte kentlerde karsilasilan bir diger sorunda ara¢ park yerlerinin
sinirli olmasidir. Yol kenar1 kural dis1 yapilan arag parklar trafik sikisikligina, hava kirliligine
ve siiriicliniin hayal kirikligina ugramasina neden olmaktadir. Ortalama bos bir park alani
bulmak 7,8 dakika siirmektedir (Arnott vd., 2005). Bu durum, park yeri arayan siiriiciiler i¢in
sadece zaman ve yakit kaybina neden olmakla kalmiyor, ayni zamanda trafik sikisiklig
nedeniyle diger siiriiciiler i¢in de ek zaman ve yakit israfina katkida bulunuyor. Giinliik olarak,
biiyiik sehirlerin sehir merkezindeki araclarin %30'unun bir park yerine dogru gittigi ve bunun
sonucunda da CO2 emisyonlarinin ortaya ¢iktigi tahmin edilmektedir (Hodel ve Cong, 2003;
Arnott vd.,2005).

Genel olarak otopark yonetimine uygulanan AUS, siiriiciilere ticretsiz park yerleri bilgisi
saglamak 1i¢in sensorlerin, kablosuz iletisim teknolojilerinin ve akilli uygulamalarin
kullanilmastyla sonuglanmakta, bdylece siiriiciilerin hayal kiriklig1 ve sehir trafigi tizerindeki
olumsuz etkisi azalmaktadir. Analiz edilen makaleler temel olarak yon oklari, park tesislerinin
adlari, durumu, mevcut park yeri sayis1 gibi gercek zamanl degisken mesaj isaretlerinin
kullanimina odaklanmaktadir. Aslina bakilirsa son yirmi yilda bir¢ok sehirdeki trafik otoriteleri
bu ¢oziimleri benimsemeye baslamistir (Teodorovic ve Lucic, 2003; Rodier ve Shaheen, 2010).
Bazi durumlarda park yeri rezervasyonu imkani da sunulmaktadir. Siiriiciiler rezervasyon
yapmak i¢in akilli telefon veya internet iizerinden merkezi bilgi sistemine baglanabilmektedir.
(Hodel ve Cong, 2003). Daha giincel makaleler, nesnelerin Interneti teknolojilerinin otopark
sistemleri i¢in sagladig: firsatlar1 arastirmistir (Ji vd., 2014). Otopark sistemi, genel olarak ii¢
katmandan olusmaktadir: bireysel park yerlerinin dolulugunu algilayan sensorler, sensorlerden
bilgi toplayan iletisim teknolojileri ve siiriiciilere gercek zamanli bilgi veren bir uygulama
katmani. Kullanici i¢in uygulama katmani ¢ok onemlidir. Bu baglamda, Caballero-Gil vd.,
(2015), mevcut en iyi park yerlerinin konumunu ve ticretsiz park yerlerini siiriicliye anlik
gosterebilen diisiik maliyetli bir mobil uygulamasi olusturmustur.

Tiirkiye’de akilli ulasim sistemleri uygulamalarimin en ¢ok kullamildig: il, tilke niifusunun
%20’sine ev sahipligi yapan Istanbul sehridir. Istanbul’u takip eden Ankara, Izmir, Konya,
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Antalya, Eskisehir, Kocaeli, Bursa gibi biiylik sehirler ¢esitli AUS uygulamalarini hayata
gecirmislerdir. Ancak iilke genelinde uygulamalarin bir biitlinliik saglamadan sehir 6zelinde
kalmasi, entegrasyon ve uyumlulugun olmamasi biitiinliklii bir akilli ulasim sistemi
uygulamasinin olusmasina engel olmaktadir ( Akilli Ulasim Sistemleri Dernegi, 2017; Sengiil
ve Altindas; 2020). Calisma kapsaminda suana kadar kullanilan AUS uygulama ¢esitleri ve
tarihi gelisimi hakkinda kisaca bilgi verilmistir. Caligmanin devaminda Siirt ili kent igi
ulasimda mevcut trafik problemleri tespit edilmis, AUS uygulamalarmin hangilerinin
kullanildig1 tespit edilmistir. Ek olarak ihtiya¢ duyulan AUS uygulamalarina yonelik onerilerde
bulunulmustur.

MATERYAL ve METOT

Siirt kent niifusu 2023 yili verilerine gore 347.412 kisidir (URL-1). Siirt il merkezinde
ekonominin gelismesine, niifusun artmasina paralel olarak ara¢ sahipliginde de artis s6z konusu
olmustur. Tiirkiye Istatistik Kurumu 2024 y1l1 verilerine gore Siirt ilinde bulunan motorlu kara
tasit sayist 24.680°dir. Toplu tasima sisteminde meydana gelen aksakliklarin da etkisiyle kent
merkezinde bireylerin yogun olarak 6zel araclarini tercih etmesi, sehrin 6nemli noktalarinda
trafik tikanmalarina sebep olmaktadir. Ayrica kent igerisinde niifus ve arag sahipliginin siirekli
artis egiliminde olmasina karsilik mevcut altyapi lizerinde herhangi bir gelisme s6z konusu
olmamaktadir. Siirt ili kent i¢inde bu ve benzeri bir¢ok ulagim problemi yer almaktadir. Caligma
kapsaminda Siirt ilinin 6ncelikle kent i¢i ulasim problemleri sirastyla tespit edilmistir. Bilinen
AUS uygulamalarmin Siirt ili ulasimimin hangi kisimlarina entegre edildigi arastirilmais,
tespitler bulgular kisminda verilmistir.

ARASTIRMA BULGULARI

Yol kenar1 kuralsiz ara¢ parklanmalarinin da etkisiyle mevcutta dar olan arag yol genislikleri
daha da daralmaktadir (Sekil 1). Ek olarak kavsak ve sokak koselerine yapilan diizensiz arag
parklar1 goriis engeli olusturarak trafik giivenligini tehlikeye atmaktadir. Sehir merkezinde
yeterli otoparkin bulunmamasi ve insanlarin otoparka park etme alisgkanliklarinin kazanilmamis
olmas1 gibi nedenlerle sehir merkezinde neredeyse tiim yollarda diizensiz ara¢ parklanmasi
goriilmektedir. Siirt ilinde aktif olarak kullanilan Belediyeye kayitli Bahgelievler mahallesinde
bulunan 300 kapasiteli Bilgin Acik Otopark ile 150 arag¢ kapasiteli Meydan kapali otoparki
bulunmaktadir (Sekil 2). Kapasitelerinin giinliik net ortalama %90°1 kullanilmaktadir.
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Sekil 1. Yol kenar1 ara¢ parklanmasi

Mevcut her iki otoparkta da park ¢izgileri bulunmamaktadir. Bilgin A¢ik otoparkin zeminine
sadece agrega dokiilmiis, hava sartlarinin etkisiyle de alanda yer yer bozulmalar meydana
gelmis ve su birikintileri olugmustur. Zemin malzeme yapis1 ve diizen yoniinden ¢ok fazla
eksiklikler mevcuttur.

Meydan K apali Otopark |

Sekil 2. Otopark-Siirt

Siirt ana arter ve sehir merkezinde bulunan kavsaklar ¢ogunlukla hemzemin dort kollu
sinyalizasyonlu kavsaklardir. Sinyal stireleri sabittir. Kavsaklarda bulunan kameralar giivenlik
icin bulunmaktadir. Kirmiz1 sinyal siireler ¢ok uzun 60, 70 sn, yesil sinyal siireler ¢ok kisadir
(Sekil 3). Bu durum trafikte gecikmelere ve siirliciilerde gereksiz beklemeden kaynakli strese
neden olmaktadir.

Sekil 3. Sinyalizasyon uygulamalari

Siirt ilinde toplu tasima; iki sekilde saglanmaktadir. Birincisi Siirt Belediyesine bagl belediye
otobiisleridir. Belediye biinyesinde aktif olarak hizmet veren 29 adet belediye otobiisii
bulunmaktadir. Bu otobiislerden 6 tanesi 12 metre uzunlugunda biiyiik otobiis, 23 tanesi 7,5 ve
8 metre uzunlugunda, fosil yakitla calisir otobiislerdir. Belediye otobiisleri sehir merkezinde,
15 hat {izerinden hizmet vermektedir. Belirlenmis duraklar iizerinden yolcu indirip bindirme
islemi saglanmaktadir (Sekil 4). Tkinci toplu tasima hizmeti, belediyeye bagli olmadan ¢alisan
dolmuslardir. Belirli giizergdh boyunca herhangi bir kalkis saati gézetmeden doldugunda
hareket eden araclardir.
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Sekil 4. Toplu tasima ulagimi

Siirt sehir merkezinde mevcut durum analizi ile goriilmiistiir ki yol kenar1 kuralsiz arag
parklanmas1 ¢ok fazladir. Buna bagl olarak yol genisliklerinin daralmasi ile birlikte yolun
tastyacag kapasite azalmakta beraberinde trafik sikisikligi ve gecikmenler yaganmaktadir. Ek
olarak sehir merkezinde park ihtiyacini karsilayacak otopark sayisi da yetersizdir. Seferlerde
meydana gelen gecikmeler ve konfor eksikligine bagli olarak toplu tasima da ¢ok cazip bir
ulasim modu degildir. Tiim bu ulasim problemlerinin iyilestirilmesi i¢cin mevcut altyapi
kosullarinda AUS uygulamalarinin kullanilmast artik bir gerekliliktir. AUS uygulamalarinin
hangi tiirleri Siirt ilinde tercih edilmis, mevcut durum tizerinden degerlendirilmistir.
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Sekil 5. Akill1 bilet uygulamast

Kent i¢i toplu tasima sistemleri igerisinde bulunan belediye otobiislerinde kullanilmakta olan
Siirt kart uygulamasi ile yolcular {cretlerini aragta bulunan kart okuyucuya kartlarini
yaklagtirarak elektronik olarak 6demektedirler. Bu sistem sayesinde yolcular soforii mesgul
etmeden hizli ve konforlu bir sekilde gecikme olmadan {icret O6deme islemlerini
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gergeklestirmektedir. Kartlara ticret dolumu internet iizerinden akilli bilet uygulamasiyla veya
belediyenin belirli noktalara koydugu dolum noktalarindan fiziki olarak yapilmaktadir. Siirt’te
toplu tasima bilgilerine anlik ulasim saglayan akilli bilet mobil uygulamasi son zamanlarda
aktif olarak kullanilmaktadir. Uygulama sayesinde otobiis hatlari, sefer saatleri, ulagim araclari,
harita tizerinden ilgili hat i¢in otobiis konumu gibi verilere kolaylikla ulasilabilmektedir (Sekil
5).

Bahsedilen bircok kent i¢i probleme ragmen sadece toplu tasima sisteminde AUS
uygulamalarina rastlanilmaktadir. Toplu tagima sistemi kullanilan uygulama yolcularin zaman
kaybetmesini 6nleyip konforlarini artirsa da hala biiyiik eksiklikleri bulunmaktadir.

SONUCLAR

Sehirlerde yasayan insan niifusu giin gecti hizli bir sekilde artmaktadir. Buna bagl olarak da
sehirlerdeki trafik ve trafikten kaynakli problemler bas edilemez bir hale gelmistir. Gelismis
iilkeler, glinlimiiz teknoloji imkanlarin trafik verileri ile birlestirerek iilke kimliklerine uygun
akilc1 ¢oziimler iiretmistir. Ulkemizde de dzellikle biiyiik sehirler AUS uygulamalarini sehir
trafigine entegre ederek problemli sehir trafigini akilci ¢oziimlerle iyilestirmeye baslamislardir.
Siirt gibi plansiz yapilagsma ve ulasim altyapisinda biiyiik eksiklikleri olan sehirlerinde zaman
kaybetmeden AUS uygulamalariyla tanigmasi ve bu sistemlerin iilke politikasi haline
getirilerek biitlinlestirilmesi ekonomik kalkinma i¢inde elzemdir. Ciinkii iilkelerin gelismislik
diizeylerinde ulasim itici bir giictiir.

Calismada oOncelikle Siirt ilinde karsilasilan ulagim problemleri tespit edilmistir. Trafik
sikisiklig1, optimize edilmemis sinyal siirelerinden kaynakli 6zellikle zirve saatlerde trafikte
uzun ara¢ kuyruklanmalar1 ve gecikmeleri, kural dis1 yol kenar1 ara¢ parklanmalari, verimsiz
ve konforsuz toplu tasima dncelikli problemlerdendir. AUS tan sadece toplu tasimada Siirt kart
ile elektronik ticret 6deme ve akilli bilet mobil uygulamas: ile faydalanilmaktadir. Bu
uygulamalar da oldukga yetersiz.

Oncelikle Siirt Belediyesi ulasim koordine merkezi kurularak uzman ekiplerle Siirt’te mevcut
kent i¢i ulagim problemlerini tespit edilmelidir. Tiim kavsaklarda yer alacak kamera sistemiyle
dinamik sinyal uygulamasina gecilmelidir. Bu sayede araclarin kavsaklarda sinyalizasyondan
kaynakli gereksiz beklemelerinin Oniine gegilmis olacaktir. Toplu tasimanin verimliliginin
artirilmasi ile birlikte 6zel tagit kullanimi azalacaktir. Akilli duraklar olusturularak, ¢ok sicak
yaz giinleri ve ¢ok soguk kis gilinlerinde yolcularin konforlu bekleme alanlar1 olugturulmalidir.
Elektrikli otobiisler, bisiklet ve yaya ulasim diizenlemeleri ile ¢evre dostu ulasim modlari
onceliklendirilmelidir. AUS uygulamalarinin ulagima entegre edilmesi ile en basta trafik
sikisiklig1 azalacak, trafik giivenligi artirilacaktir. Siirdiiriilebilir, konforlu ve dogaya en az zarar
veren ulasim sistemlerinin olusmasi i¢in AUS’un, gerekli olan her yerde uygulanmasi
zorunluluk olmalidir.
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OZET

Bu caligma mimari tasarimlarda farkli mekanlar arasindaki onemli baglayici unsur ve gecis
mekani olan ara mekan kavramini konu almaktadir. Mekan kavrami katmanli bir bicimde ele
alindiginda ara mekanlar ozellikle kamusal alanlarda belirgin olmak {izere, mimari
kompozisyonlarin sekillendirilmesine antik donemlerden beri katkida bulunmaktadir. Ara
mekan olarak siniflandirilabilecek mekanlar hakkinda ¢alismalar yapilmis olmasina karsin bu
mekanlarin birlikte ele alindig1 kapsamli ¢alismalarin Tiirkge literatiirde oldukga sinirli oldugu
goriilmistiir. Dolayisiyla calisma, ara mekanlarin mimari tasarimlardaki 6nemine dikkat
cekmek, ara mekanlarin gelisimini sistematik bir sekilde incelemek ve mekansal dinamikleri
anlamak ac¢isindan 6nem tasimaktadir. Bu ¢alisma ara mekanlarin mimari tasarimlardaki énemi
hakkinda farkindalik yaratmayir ve bu gecis bdlgelerinin daha kapsamli bir sekilde
anlasilmasina katkida bulunmayr amaclamaktadir. Ara mekanlarin tasarima etkisinin
irdelenmesi i¢in dokiiman analizi tercih edilmistir.

Anahtar Kelimeler: ara mekan, tasarim, gecis mekanlari.

ANALYZING THE CONCEPT OF INTERMEDIATE SPACE IN DESIGN
THROUGH EXAMPLES

ABSTRACT

This study focuses on the concept of intermediate space, which serves as a significant connector
and transitional zone between different spaces in architectural designs. When the concept of
space is approached in a layered manner, intermediate spaces have contributed to shaping

architectural compositions, particularly in public areas, since ancient times. Although there
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have been studies on spaces that can be classified as intermediate spaces, it has been observed
that comprehensive studies addressing these spaces together are quite limited in the Turkish
literature. Therefore, this study is important in terms of drawing attention to the significance of
intermediate spaces in architectural designs, systematically examining their development, and
understanding spatial dynamics. This study aims to raise awareness about the importance of
intermediate spaces in architectural design and contribute to a more comprehensive
understanding of these transition zones. Document analysis was preferred to examine the

impact of intermediate spaces on design.

Anahtar Kelimeler: intermediate space, design, transitional spaces.
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OZET

Madencilik ¢aligmalar1 giiniimiizde {ilkelerin geligsmislik diizeylerini gosteren, yenilenemeyen
kaynaklarin kullanimi ve yatirimi i¢in 6nemli faktorlerden birisidir. Tiirkiye’nin de dogal
kaynaklar1 icerisinde 6nemli yeri olan madenler, {iretim asamasinda doga korumaya yonelik
onlemlerin alinmamasi nedeniyle cevrelerinin dogal peyzaj degerlerinin bozulmasina sebep
olmaktadir. Madencilik calismalar1 sonrast dogada meydana gelen hasarlarin peyzaj onarim
caligmalar1 kapsaminda telafi edilmesi mimkiindiir. Bu nedenle madencilik faaliyetleri
sonrasinda dogal peyzaj yapisindaki bozulmalar1 gidermek i¢in peyzaj onarim ¢alismalari ve
alan iyilestirme c¢aligmalar1 gerekmektedir. Peyzaj mimarlar1 tarafindan farkli yontemler
kullanilarak yapilan doga onarim calismalar estetik ve ekolojik olarak maden alanlar1 ve
cevresinin iyilestirilmesini saglayacaktir. Calismanin amaci maden sahalarinin ¢evresel etkileri
ele alinarak, peyzaj mimarli§i meslek disiplinin alt baslig1 olan peyzaj onarim caligsmalari
cergevesinde degerlendirmesidir. Bu makale, madencilik faaliyetlerinin ¢evresel etkilerini ve
bu etkilerle basa ¢ikmak icin uygulanan peyzaj onarim ¢aligmalarimi ele almis, maden
sahalariin ¢evresel etkilerinin ¢esitli faktorler tizerindeki etkilerini inceleyerek bunlar arasinda
toprak erozyonu, su kirliligi, habitat kayb1 ve biyogesitlilik azalmas1 gibi etkilerini azaltmak
icin aliabilecek onlemler konusunda Onerilerde bulunulmustur. Ayrica, maden sahalarindaki
cevresel etkilerle miicadele etmek ve dogal dengeyi yeniden saglamak i¢in kullanilan peyzaj
onarim teknikleri detayl bir sekilde ele alinmis, bu teknikler arasinda erozyon kontrolii,
agaclandirma, habitat restorasyonu ve dogal su kaynaklarinin yeniden olusturulmasi gibi
uygulamalar ile ¢cevresel etkilerin azaltilmasi ve maden sahalarinin dogal yasamla uyumlu hale
getirilmesi i¢in daha etkili politika ve uygulamalarin gelistirilmesi gerekliligine vurgu
yapilmistir. Bu calisma, madencilik endiistrisinde cevresel siirdiiriilebilirligi artirmak i¢in
onemli bir kaynak niteliginde olup, c¢alisma kapsaminda doga onarim calismalari, peyzaj
onarim agamalari, peyzaj onariminda canli materyal kullaniminin 6nemi ve peyzaj mimarlarinin
onarim c¢alismalarindaki yeri iizerinde durulmustur. Degerlendirmeler sonucunda maden
sahalariin oOncesi ve sonrast bakimindan cevreye verebilecegi zarar degerlendirilecek ve
doganin tahribati ve geri doniilemez bir sekilde bozulmasinin 6niine gegebilmek icin dnerilerde
bulunulmustur.

Anahtar Kelimeler: Madencilik, peyzaj mimarligi, onarim, rehabilitasyon
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ABSTRACT

Mining activities are one of the important factors for the use and investment of non-renewable
resources that show the level of development of countries today. Mines, which have an
important place among Turkey's natural resources, cause the deterioration of the natural
landscape values of their surroundings due to the lack of nature protection measures during the
production phase. It is possible to compensate the damages that occur in nature after mining
activities within the scope of landscape restoration works. For this reason, landscape restoration
works and area improvement works are required to eliminate the deterioration in the natural
landscape structure after mining activities. Landscape restoration works carried out by
landscape architects using different methods will provide aesthetic and ecological improvement
of mining areas and their surroundings. The aim of this study is to evaluate the environmental
impacts of mining sites within the framework of landscape restoration works, which is a
subheading of the landscape architecture profession. This article discusses the environmental
impacts of mining activities and landscape restoration efforts to cope with these impacts,
examines the effects of the environmental impacts of mining sites on various factors and
suggests measures that can be taken to reduce the effects of soil erosion, water pollution, habitat
loss and biodiversity reduction. In addition, landscape restoration techniques used to combat
environmental impacts and restore natural balance in mining areas are discussed in detail,
including erosion control, afforestation, habitat restoration and restoration of natural water
resources, emphasizing the need to develop more effective policies and practices to reduce
environmental impacts and harmonize mining areas with wildlife. This study is an important
resource to increase environmental sustainability in the mining industry. Within the scope of
the study, nature restoration works, landscape restoration stages, the importance of using living
materials in landscape restoration and the place of landscape architects in restoration works are
emphasized. As a result of the evaluations, the damage to the environment before and after the
mining sites will be evaluated and recommendations will be made to prevent the destruction
and irreversible deterioration of nature.

Keywords: Mining, landscape architecture, repair, rehabilitation
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YUMURTA AKI KATKISININ HORASAN HARCININ DAYANIMINA ETKIiSININ
INCELENMESI
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OZET

Gegmiste yapilmis bir¢ok tarihi yigma yapi giiniimiize ulasmis ve varligini siirdiirmektedir. Bu
tarihi yapilarin gecirdigi zorlu yillar ve deformasyonlari géz Oniine alirsak, giiniimiize
ulagmasini saglayan etmenlerden birisi de igerisinde kullanilan hargtir. Bu kullanilan harg
genellikle Horasan harcidir. Horasan harci bilesenleri su, kireg, pismis kildir. Ge¢miste bu
yapilarda kullanilmak iizere {iretilen Horasan harglarinda harcin dayanimmi ve
strdiiriilebilirligini artirmak i¢in degisik katki malzemeleri de kullanilmistir. Horasan harcinin
giiniimiizde yaygin bir kullanim1 yoktur ancak tarihi yapilardaki dokuyu korumak amaciyla

restorasyon ve gii¢lendirme ¢alismalarinda kullanilmaktadir.

Bu tez ¢alismasinda, Horasan harcinda yumurta aki katkisi kullanarak harcin dayanimini hangi
olgtide etkiledigi arastirilmistir. Horasan harci yapiminda dogal tas kirigi, dogal hidrolik kireg,
su ve dere kumu kullanilmistir. Kullanilan yumurta aki ise baglayict madde olan kirecin
agirlikca oranina gore farkli yiizdelerde harcin igerisine ilave edilmistir. Yapilan harg
numuneleri egilme ve basing deneyine tabi tutulmustur. Egilme i¢in numune Olgiileri
40x40x160 mm dikdortgen prizmatik kaliplarda yapilmistir, daha sonra ikiye bdliinen
numuneler iizerinde basing deneyi yapilmistir, basing i¢in 40x40 mm kiip numune
kullanilmigtir. Yapilan deney sonucglarindan bazilari su sekildedir; (EONlort= 1.45MPa,
BON1lort= 3.17MPa)

Yapilan deneyde 4 farkli oranda horasan harct numunesi tretilmistir. Katki oranlart %0, %35,
%10, %15 seklindedir. Yapilan numuneler 28 giiniin ardindan basing, egilme deneyine tabi
tutulmustur. Deney sonuglarina gore katki kullanilmayan sade numunenin basing ve egilme
degerleri katkili numunelere gore daha fazla ¢iktig1 gézlemlenmistir. Ayrica katki orani arttikca
dayanimin diistiigii goriilmiistiir. Bu sebeple yumurta katkisinin dayanim gerektirecek yerlerde

kullanilmasi tavsiye edilmemektedir.

Anahtar Kelimeler : Horasan Harci, Yumurta Ak1, Dogal Tas, Restorasyon Harci
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THE STATUS OF IGDIR PLAIN AGRICULTURAL SOILS IN TERMS OF SOME
(FE, ZN, MN, CU) MICRONUTRIENTS.
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Igdir Universitesi

ugur.simsek@igdir.edu.tr — 0000-0003-4710-597X

ABSTARCT

This study was carried out in order to determine the amount of micro elements (Fe, Mn, Zn and
Cu) in the form of plant available in the soils of the Igdir Plain. In the study, surface (0-30cm)
soil samples were taken from 36 different points from the lands within the borders of the central
district of Igdir province and their microelement contents were determined. According to the
results, available iron content of the soil samples varied between 1,67 ppm and 5,22 ppm, the
average iron content was calculated as 2,50 ppm, 67% of them were in the low, 30% in the
medium and 3% in the adequate class. It has been determined that the manganese content that
can be taken by the plant varies between 1.17 ppm and 7,02 ppm, and the average manganese
content is 5,22 ppm, 86% of which is less and 14% is very little. Zinc (Zn) content was found
to be between 0.06 ppm and 1.19 ppm, and the average zinc content was 0,33 ppm. It was found
that 50% of the Zn contents were low, 39% very low and 11% moderate. It was determined that
the copper content varied between 0,17 ppm and 0,87 ppm, and the average copper content was
0,50 ppm, with 71% sufficient, 23% medium, 3% insufficient and 3% high in terms of Cu.

Key words: Igdir Plain, Soil, Micronutrients
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OZET

Diinya da artan enerji ihtiyacini karsilamak amaciyla kullanilan petrol, komiir ve dogalgaz gibi
fosil kaynaklarin tiikenecegi ongoriilmekte ve bu fosil kaynaklarin kullanimi ¢evre kirliligi
sorunlarina neden olmaktadir. Biyoyakit enerji kaynaklar alternatif enerji kaynaklar1 arasinda
gdze carpmaktadir. Onemli bir biyoyakit enerji kaynagi olan biyodizel, bitkisel, hayvansal, atik
ve mikrobiyal yaglardan elde edilen triagilgliserollerden (TAG) veya serbest yag asitlerinden
elde edilebilmektedir. Bu kapsamda c¢alismamizda farkli ortamlardan izole edilen maya
orneklerinden farkli pH kosullarinda azot yoklugu stresi uygulanmasi sonucu lipit verimi
yiiksek izolatlar ile bu izolatlardan elde edilen lipitlerden yiiksek kalitede biyodizel elde
edilmesi amaglanmustir. {1k olarak ev yapimi salga, tursu suyu, zeytin suyu, yogurt gibi farkl
ortamlardan 100 tane maya izole edilmistir. Elde edilen izolatlara azot yoklugu stresi
uygulanarak, siilfo-fosfo-vanilin yontemi ile lipit verimi hesaplanmistir. Lipit verimi yiiksek
olan X-3, X-36, X-41, X-57 ve X-73 kodlu maya izolatlarinin ITS Tiir Tanimlamasi yaptirilarak
X-3, X36 ve X-41 izolatlarnin Candida magnolia, X-57 izolatinin Candida zeylanoides ve X-
73 izolatimin Pichia fermantans tiirleri oldugu tespit edilmistir. Bu tiirlere ait Triagilgliserol
bantlar1 Yiiksek Performansli Ince Tabaka Kromotografisinde (HPTLC) goriintiilenmistir. Yag
Asidi Metil Esterleri (YAME) hazirlanarak, azot varligi ve azot yoklugu kosullarinda elde
edilen notral lipitlerin yag asidi analizleri yaptirilmistir. Yag asidi analizleri sonucuna gore
doymamis yag asidi derecesi sayist1 ile kinematik viskozite, bulutlanma noktasi, yogunluk, setan
say1s1, iyot degeri ve tist 1s1l deger parametreleri ile yag asitlerinin biyodizel kalite 6zellikleri
tespit edilmistir. Azot yoklugu stresinde (pH 4) biyodizel kalitesi en yiiksek maya izolatinin
Candida magnolia X-3 oldugu belirlenmistir.

Anahtar Kelimeler: Maya, biyodizel, pH stresi, azot stresi, yag asidi, triagilgliserol.
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KARBON NANOTUP TABANLI ZNO NANOYAPILARIN URETILMESI
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OZET

Karbon nanotiipler (KNT'ler) son yillarda bircok uygulama alaninda biiyiik ilgi gérmiistiir.
Ozellikle yiiksek mukavemetleri ve elektriksel 6zellikleri nedeniyle elektronik, nanoteknoloji
ve malzeme bilimi alanlarinda 6nemli bir yer tutmaktadirlar. Bu calismada, KNT'lerin yiizeyine
cesitli yontemlerle ¢inko oksit (ZnO) nanoyapilarin {iretimi ve karakterizasyonu incelenmistir.
KNT'lerin yiizeyine ZnO nanoyapilarin iiretimi i¢in kimyasal ¢oktliirme yontemi kullanilmistir.
Bu yontem, KNT'lerin ylizeyindeki metal oksit tabakasini olusturarak ZnO'nun homojen bir
sekilde dagilmasimi saglar. Uretilen KNT-ZnO nanohibrit yapilarinin morfolojik, yapisal ve
optik Ozellikleri taramali elektron mikroskobu (SEM), X-1s11 difraksiyonu (XRD) ve UV-
Goriintir spektroskopisi gibi karakterizasyon teknikleri kullanilarak analiz edilmistir. Yapilan
karakterizasyon calismalar1 sonucunda, ZnO'nun KNT'lerin yiizeyine basariyla ¢oktiiriildigii
ve homojen bir sekilde dagildigi goézlemlenmistir. SEM goriintiileri, KNT-ZnO nanohibrit
yapilariin diizenli ve 1y1 dagilmis oldugunu gostermistir. XRD analizi, ZnO'nun wiirtzit yapida
oldugunu ve KNT'lerle etkilesime girdigini dogrulamistir. UV-Goriiniir spektroskopisi
sonuglari, ZnO katkisinin KNT'lerin optik 6zelliklerini degistirdigini géstermistir. Bu ¢alisma,
karbon nanotiip tabanli ZnO nanoyapilarin bagariyla {retimini ve karakterizasyonunu
gerceklestirmistir. Elde edilen sonuglar, bu nanohibrit yapilarin potansiyel uygulamalar
acisindan dnemli bir adim olugtururken, ileri aragtirmalara da yol gostermektedir.

Anahtar Kelimeler : Karbon nanotiip, ¢inko oksit, nanohibrit, kimyasal ¢oktiirme
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OZET

Isletmeler giiniimiizdeki cetin rekabet sartlarma ayak uydurabilmek icin, iiriinlerini piyasa
fiyatindan daha diisiik maliyetle, miisteri beklentilerini karsilayacak sekilde iiretmek
zorundadirlar. Bir isletme, iiretim maliyetlerini ne kadar diisiirebilirse, piyasada o diizeyde
kalicilik saglamis olur. Is siireclerindeki performansin, kalicilikta bilyiik énemi vardir. Siireg
iyilestirme yontemleri ile isletmeler; miisteri memnuniyeti, kalite, hatasizlik, israfi azaltma,
maddi kazang gibi faydalar saglamaktadirlar. Bu faydalarin kaliciligi igin siire¢ iyilestirme
yontemleri ile 1is siiregleri siirekli olarak analiz edilerek, gerekli 1iyilestirmeler ile
stirdiirtilebilirlik saglanmalidir. Yalin Alti Sigma metodolojisi, sektor fark etmeksizin
uygulanabilen, siire¢ performansimnin sigma diizeyine gore degerlendirip maliyetlerin
disiiriilmesine, performansin ve verimliligin arttirilmasina olanak saglayan ve bdylece rekabet
edebilirligi en yiiksek seviyeye ulastirabilen bir metodolojidir.

Bu ¢alismada, Alt1 Sigma ile bir corap fabrikasinda siire¢ analizi ve siireg iyilestirme ¢alismalari
gergeklestirilmistir. Calisma kapsaminda Yalin Alt1 Sigma metodolojisi “Tanimla, Olg, Analiz
Et, lyilestir, Kontrol Et” kelimelerinden olusan TOAIK (DMAIC: Define, Measure, Analyse,
Improve, Control) tiretim siire¢lerinin iyilestirilmesine ve liretim siirecinde ana malzeme olarak
kullanilan ignenin kirilma oraninin azaltilmasma uygulanarak, iiretim maliyetlerinin

CONFERENCE BOOK Academy Global Publishing House | 202



mailto:gkcalbz@hotmail.com
mailto:kturker@kku.edu.tr
mailto:sersoz@kku.edu.tr
mailto:aaktepe@kku.edu.tr
mailto:afinal@kku.edu.tr

%“(,ONFERM{.F
)

S

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 — BURSA
ISBN NR: 978-625-6283-15-2

disiiriilmesi amaglanmistir. Gergeklestirilen Yalin Alt1 Sigma ¢alismasi sonucunda saglanmis
olan iyilestirmeler sunulmustur.

Anahtar Kelimeler: Yalin Imalat, Siire¢ lyilestirme, Istatistiksel Miihendislik, Yalin Alt1
Sigma, TOAIK

1.GIRIS

Glinlimiiz is diinyasinda, rekabetin yogunlugu ve tiiketici beklentilerindeki siirekli degisimler,
isletmeleri siirekli olarak gelismeye ve iyilestirmeye yonlendiriyor. Isletmeler i¢in basarmnin
anahtar1, silirekli olarak miisteri ihtiyaglarina uyum saglamak ve operasyonel verimliligi
artirmaktir. Altt Sigma, isletmelere bu hedeflere ulasmak i¢in sistemli bir yaklagim sunar.
Isletmeler, Alt1 Sigma'y1 benimseyerek, siireglerini daha iyi ydnetebilir, kaynaklar1 daha etkin
bir sekilde kullanabilir ve rekabet avantaji elde edebilirler.

Ozetle, giiniimiiz is diinyasinda, isletmelerin karsilastig1 zorluklar karsisinda Alt1 Sigma gibi
sistemli ve veri odakli yaklagimlar 6nem kazanmaktadir. Bu nedenle, birgok isletme,
operasyonel miikkemmelliklerini artirmak ve rekabetci kalabilmek i¢in Alti Sigma'y:
benimsemektedir.

Bu c¢aligmada, Altt Sigma metodolojisinin bir pargasi olarak Yalin Alti Sigma yaklasimi
kullanilarak bir ¢orap fabrikasindaki iiretim siireglerinin analizi ve iyilestirilmesi
gergeklestirilmistir. Bu metodoloji, "Tanimla, Olg, Analiz Et, lyilestir, Kontrol Et" ad1 verilen
DMAIC (Define, Measure, Analyse, Improve, Control) adi verilen adimlart igerir.

Calismanin odak noktasi, liretim siirecinde kullanilan ana malzeme olan ignenin kirilma oranin
azaltarak tiretim maliyetlerini diistirmektir. Tanimlama asamasinda problemin tanimi yapilmis
ve iyilestirme hedefleri belirlenmistir. igne kirilma oraninin iiretim maliyetlerini artirdig1 ve
kaliteyi olumsuz etkiledigi tanimlanmistir. Olgme asamasinda mevcut siirecin performansi
Olglilmiis ve igne kirilma oraninin ne kadar oldugu belirlenmistir. Bu adim, problemin
kapsamini anlamak i¢in veri toplama ve analiz etmeyi igerir. Analiz asamasinda kullanilan
ignenin kirilma nedenleri tespit etmek icin ¢ember metodu kullanilarak beyin firtinasi
yapilmustir. Belirlenen igne kirilma nedenlerinin asil sebeplerini bulmak amaciyla alt nedenler
arasindaki iliskinin bulunabilmesi i¢in balik kil¢ig1 diyagrami hazirlanmistir. Bu adim,
problemin kapsamini anlamak i¢in veri toplama ve analiz etmeyi icerir. Iyilestirme asamasinda
belirlenen nedenlere dayanarak siiregte iyilestirmeler yapilmasi i¢in ¢Oziim Onerileri
gelistirilmigtir. Bu iyilestirmeler, igne kirilma oranimi azaltmak ve iiretim maliyetlerini
distirmek i¢in uygulanmistir. Kontrol asamasinda ise yapilan iyilestirmelerin
stirdiiriilebilirligini saglamak i¢in kontrol dnlemleri belirlenmis ve siirecin kontrol altinda
kalmas1 i¢in bir kontrol plani olusturulmustur. Kontrol grafikleri Minitab 21 programiyla
olusturulmustur.
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Bu sekilde gergeklestirilen Yalin Alt1 Sigma caligsmasi, ¢orap fabrikasinin iiretim siireglerinde
tyilestirmeler saglamis ve igne kirilma oranini azaltarak {iretim maliyetlerini diisiirmeyi
basarmistir. Elde edilen sonugclar, ¢alismanin detaylariyla birlikte sunulmustur.

2.LITERATUR TARAMASI

Kurnia H., JAQIN C., Purba H. ve Setiawan 1. (2021) g¢alismalarinda, ¢oraplardaki sigma
kusurlarin1 belirlemeyi ve g¢orap iiretimindeki kaliteyi iyilestirmeyi amaglayarak, iiretimde
yasanan sorunlar nedeniyle liretimin azaldig1 bir hazir giyim sektoriinde gergeklestirilmistir.
Alt1 Sigma kullanilarak Tanimla, Ol¢, Analiz Et, lyilestir ve Kontrol Et (DMAIC) yaklasimiyla
yapilan iyilestirmeler sonrasi sigma seviyesi 3,7 den 3,96 ya ylikselmistir. Yapilan iyilestirme
adimlarinin belgelenmesi ve hayata gecirilmesi i¢in Standart Operasyonel Prosediirlerin (SOP)
icerige eklenmesi tavsiye edilmistir.

Celik A. ve Karagizmeli 1.H. (2023) calismalarinda, kurumsal miisterilerin iade oranlarini
azaltmak i¢in olast hata kaynaklarmi belirlemek amaciyla Altt Sigma yontemi kullanilmstir.
Analizi yapilan verilerde 6ne ¢ikan unsurlar beyin firtinasi yontemiyle degerlendirilmistir.
Belirlenen iki ana nedenin iiriin iadelerinin %61’ini olusturdugu tespit edilmistir. Tyilestirmeye
yonelik aksiyonlar alinarak {iriin iade oran1 %10’a diismiistiir.

Demirel A., Yacan 1. ve Bayhan M. (2022) ¢alismalarinda, bir meslek yiiksekokulunda egitim
stirecinin kalite sorunlarimi tespit etmek ve hatalari gidermek amaciyla DMAIC
uygulamasindan faydalanarak Alt1 Sigma c¢alismast yapilmistir. Giivenilirlik boyutunun
memnuniyetsizlik diizeyinde en biiyiik etkiye sahip oldugu bulunmus ve gerekli ¢oziim
onerileri1 sunulmustur. SERVQUAL 6lcegiyle egitim sektoriindeki sigma diizeyi ve
Tiirkiye'deki Meslek Yiiksekokullarinda Alt1 Sigma uygulanmasiyla ilgili ¢alisma bulunmadig1
icin literatiire katki saglayarak gelecekteki aragtirmacilara yeni bulgular elde etme potansiyeli
saglayacag diisiiniilmektedir.

Uluskan M. (2021) ¢alismasinda, ev aletleri sektoriinde faaliyet gosteren bir plastik enjeksiyon
kaliplama tesisinde Alti Sigma'nin detayli bir uygulamasini sunmaktadir. Renk degisikligi
hatasindan kaynaklanan hurda oranlarini azaltmak i¢in DMAIC metodolojisi kullanilmistir.
Kiiciik miktarlarda hurda malzemenin yeniden hammadde olarak kullanilmasi, hurda
oranlarmin artmasina neden olmustur. Pareto semasi, is akis1 analizi, Ol¢iim Sistemi Analizi
gibi Alt1 Sigma aracglar1 kullanilarak bu durum ele alinmis ve siire¢ performans: 3 sigma
baslangi¢ diizeyinden 4,7'ye yiikseltilmistir.

Karabulut M. ve Deste M. (2022) ¢alismalarinda, Malatya Organize Sanayi bolgesindeki bir
tekstil isletmesinin miisteriye en ¢ok sevk ettigi 15 farkli {iriinlin ¢evrim siirelerini kisaltmak
icin 6l¢iim sistemleri analizi ve kok neden analizi gibi araclar kullanilarak kaizen iyilestirmeleri
yapilmigtir. Uygulama siirecinde Alt1 Sigma tekniginin TOAIK adimlar1 izlenmis, yapilan
iyilestirmeler bobin metrajlarinda ve kops ¢apinda gerceklestirilmistir. Bobin metrajlarinda
yapilan iyilestirme, takim degisim sayisini ve igletme i¢i tagimalar1 azaltmay1, kops capindaki
iyilestirme ise takim degisim siiresini uzatmayr ve takim degisim sayisini azaltmay1
hedeflemistir. Iplik {iretim isletmelerinde dnceki calismalara rastlanmamasi, bu alandaki Alt:
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Sigma uygulamasinin literatiire bir katki oldugunu ve benzer isletmelere uygulanabilir bir
model sunarak gelecek arastirmacilara ilham verdigi vurgulanmustir.

Yesilgelebi G., Altunel M., Selimoglu Kardes S. (2021) calismalarinda, i¢ denetimin Yalin Alt1
Sigma DMAIC modeli ve Hata Tiirii ve Etkileri Analizi arasindaki iliski incelenmis, bu
metodolojinin odak noktasi siire¢ iyilestirmesi ve maliyet azaltmaya yonelik olup, hatalarin
kokenlerini tespit ederek ortadan kaldirmayi ve is siireclerindeki degiskenligi en aza indirerek,
siire¢ ¢iktilarinin kalitesini artirmay1 hedeflemektedir. Ozellikle is siireclerinin etkinligi,
verimliligi ve maliyet etkinligi lizerinde odaklanan i¢ denetimde risklerin degerlendirilmesini,
stirecteki zayifliklarin belirlenmesini ve gelistirilmesini saglayarak isletmenin hedeflerine
ulagmasina, deger yaratmasina ve uzun vadeli faydalar saglamasina yardimci olacak tavsiyeler
verilmektedir.

Akan Ozkok G. (2023) calismasinda, lojistik sektoriinde faaliyet gdsteren bir isletmenin tedarik
zinciri yonetiminin dnemine vurgu yaparak, Alt1 Sigma kalite iyilestirme yontemi kullanilarak
mevcut bir problem DMAIC metodolojisi ile ¢oziilmiistiir. Isletme, Alt1 Sigma yaklasimini
benimsemis ve mevcut sorunlar1 bu yontemle ele almistir. Bu kapsamda, malzeme ambar1
strecindeki SAP iglemlerinin iyilestirilmesi saglanmistir. Sonug¢ olarak, SAP siireci
iyilestirilerek malzeme ¢ikis ve faturalama islemleri 10 giinden 2 giine indirilmis ve Sigma
diizeyi 0,09 iken 3'e yiikseltilmistir. Onay siiresi ve SAP mal ¢ikis1 sigma diizeyleri de 3'e
cikartilmistir.

Yilmaz Yalginer A. ve Giinday U.R. (2020) calismalarinda, Yalin Alt1 Sigma'nin temel ilkeleri
olan "Alt1 Sigma" ve "Yalinlik" kavramlarinin bir bankada nasil uygulandigina odaklanilmistir.
Uygulamada, siirecin incelenmesiyle siire¢ iyilestirme hedeflenmis ve DMAIC asamalariyla
ilerlenmistir. Bu yaklasimin temel amaci, siireglerde iyilesme saglayarak maliyetleri diisiirmek,
israflar1 azaltmak ve miisteri odaklilik saglamaktir. Burada temel amag, bankacilik sektoriinde
miisteri beklentilerinin daha yalin ve daha az hata igeren siireglerle karsilanmasidir. Yapilan
iyilestirmelerden 6 ay sonra kart teslimat siiresi 9 giine inmistir. Bu performansin devamaiyla,
projenin baslangicindan 1 yil sonra hedeflenen 7 giine ulagilmasi beklenmektedir.

Avunduk H. (2019) calismasinda, dolayr enerji tiikketiminin en yogun oldugu pet sisirme
siirecinde Yalin Alti Sigma uygulanmistir. Tiim siirecler boyunca DMAIC metodolojisi
izlenmis ve iiretim, miisteri gereksinimlerini karsilama ve sirket karlilik hedefleriyle uyumlu
olacak sekilde yoOnetilmistir. Pet sisirme prosesindeki mekanik ve dijital bilesenler detayl
olarak incelenerek kiiciik iyilestirmeler yapilmis ve yilda 150 bin TL net gelir elde edilmistir.

Donmez C.C. ve Yakar B (2019) calismalarinda, bir giibre firmasindaki tedarik zinciri
yonetimini incelenerek Yalin Alti Sigma araglart kullanarak verimliligin artirilmasi ve
maliyetlerin azaltilmasi amaglanmistir. I-Chart ve Trend Analizi gibi istetistiksel araglarla
stirecteki degisiklikler takip edilmistir. Kanban yontemiyle optimum stok miktar1 saglanmistir.
(Calisma sonuglarina gore stok bekleme siiresi 82 giinden 51 giine, aylik stok miktar1 500.000
tondan 320.000 tona diisiiriilmiistiir.

Deniz D., Sevimli E. Ve Unlii T.N. (2020) ¢alismalarinda, saglik hizmetlerinde alt1 sigma
metodolojisinin etkisini incelemistir. Altt Sigma metodolojisinin saglik hizmetlerindeki etkileri

CONFERENCE BOOK Academy Global Publishing House | 205




%“(,ONFERM{.F
)

S

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 - BURSA
ISBN NR: 978-625-6283-15-2

iizerine yapilan c¢alismalar, maliyetleri azaltigini ve hizmet Kkalitesini artirdiginm
gostermektedir. Bu calismanin sonuglari, saglik hizmetlerinde Alt1 Sigma'nin kullaniminin
daha da yayginlastirilmasi gerektigini vurgulamaktadir.

Onursal F.S., Karabulut M. Ve Kumru P.Y. (2020) calismalarinda, bir tekstil firmasinda
stirecleri iyilestirmek i¢in alt1 sigma uygulanmigtir. Miisteri beklentileri karsilamak amaciyla
sev edilen {irlinlerin zamaninda iiretilmesi istenilen diizeyde olmasi hedeflenmistir. SIPOC
diyagrami ve kok neden analizi gibi yontemlerle asil problemler tespit edilerek hedeflenen
degere ulasilmistir.

Apiliogullar1 L. (2020) calismasinda, Yalin Alt1 Sigma bakis acist ve Endiistri 4.0
teknolojisinden faydalanarak bir aliminyum firmasmin yiiksek fire oranina sahip siirecleri
incelemistir. Siiregte gercek zamanli veri izleme ve hizli modelleme kullanilarak, siirecin
kararlilig1 arttirilmis ve fire miktarinda azalma goriilmiistiir. Endiistri 4.0"n siireg iyilestirmeye
katkis1 ve teknolojinin isletme rekabetciligi i¢in 6nemi vurgulanmaistir.

Demirtas E.A., Yetimler G. ve Kara M.E. (2023) calismalarinda, piyasaya siiriilen dijital panelli
yeni bir ankastre firinin basarisini artirmak amaciyla DMAIC uygulamasindan faydalanarak
Alt1 Sigma calismasi yapilmistir. Ariza Tiirli ve Etkileri Analizi-FMEA ile potansiyel arizalar
belirlenmis ve kontrol planlari hazirlanmistir. Yiiksek riskli ariza modlarina iligkin risk dncelik
numaralart belirlendikten sonra, DOE ve Varyans Analizi ile hangi firin tipine hangi marka
ampul se¢imi yapilacagi belirlenerek yillik 20.000 Euro tasarruf potansiyeli oldugu
belirlenmistir.

Ever D. ve Demircioglu E.N. (2023) calismalarinda, Endiistri 4.0 siirecinde gelisen Toplam
Kalite Yonetimi 4.0 ve Yalin Alt1 Sigma gibi yeni kalite yonetimi yaklagimlarinin yénetim
muhasebesi perspektifinden degerlendirilmesini amaglamaktadir. Literatiir incelemesiyle bu
yaklasimlarin igletmelere sagladig faydalar ortaya konmus ve 6nemleri vurgulanmustir.

3. METARYAL VE YONTEM
3.1. Alt1 Sigma

Alt1 Sigma, is siireclerinde hatalar1 azaltarak kaliteyi artirmak i¢in kullanilan bir yOnetim
metodolojisidir. Hedefi, bir milyon islemde sadece 3.4 hatayla optimize edilmis bir siireg
saglamaktir. DMAIC metodolojisiyle isleyen bu sistem, siiregleri tanimlar, dlger, analiz eder,
tyilestirir ve kontrol eder. Alti Sigma'nin basariyla uygulanmasi, isletmelerin maliyetleri
diisiirmesine, verimliligi artirmasina ve miisteri memnuniyetini yilikseltmesine yardimci
olabilir.

3.2. Beyin Firtinasi

Katilimeilarin siras1 geldiginde fikirlerini 6zgiirce ifade edebildigi toplantidir. Yapilan
toplantilarda belirtilen fikirler elestirilmeden miizakere edilir. Ifade edilen her tiirlii fikir diger
katilimcilara ilham kaynagi olabilir. Alt1 sigma projelerinde etkin ¢dziimler bulmak amaciyla
yapilan grup ¢aligmasidir.

3.3. Pareto Analizi
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Projelerin odaklanmas1 gereken kok nedenleri tespit etmek ve etkili ¢oziimler gelistirmek i¢in
kullanilir. Stireglerini iyilestirmek ve kaliteyi artirmak i¢in alt1 sigma ile birlikte kullanilan etkin
yontemdir. En 6nemli nedenler en iistte olacak sekilde 6nem derecelerine gore siralanir. Segilen
nedenlere sorunu ¢é6zmeye yonelik ¢oziimler aranir.

4. UYGULAMA

Uygulamanin yapildig1 firma bir ¢orap fabrikasidir. Firmada {iretim siirecinin ana malzemesi
olarak kullanilan ignenin kirilma oranmnin artis1 maliyetlerin artmasina neden olmaktadir.
Kovandaki igne kirildiginda hem igne maliyeti hem de kirillan ignenin fark edilmedigi
durumlarda ¢ikan hatali ¢orap adedi fire oraninda artisa neden olmaktadir. Siparislerin sevkiyat
tarihlerinde aksama olmamasi i¢in eksik kalan tirlinler tamamlanir. Eksik {iriinleri tamamlamak
icin kovan degisimi, iplik degisimi gibi ek is giicli ve zaman kaybi1 olusmaktadir.

Her gegen giin rekabet kosullarinin degistigi piyasada, artan rakiplerin Oniine ge¢cmek ve
strdiiriilebilirligi saglamak i¢in miisteri talep ve beklentilerini karsilayarak miisteri
memnuniyetini saglamak firmalarin en 6nemli amaglarindan biridir.

Bu ¢aligmada, makine bas1 giinliik kirilan igne adedini azaltmak amaclanmistir. Alt1 Sigma
kullanilarak Tanimla, Olg, Analiz Et, lyilestir ve Kontrol Et (DMAIC) yaklasimiyla
tyilestirmeler yapilmistir.

4.1. Tanimlama

Bu asamada calismanin amag¢ ve kapsami belirlenerek proje baslatilmistir. Proje baslangic
toplantisinda proje takim tiyeleri belirlenmistir. 1 proje lideri, 1 proje sampiyonu (sponsor), 1
proje karakusak danigmani ve 8 ekip liyesi olmak lizere toplam 11 kisi ile proje takimi
olusturulmustur. Proje lideri tarafindan projedeki sorumlu kisilerin tiim sorular1 yanitlanarak
stirecteki sorumluluklar1 ve neler yapilmasi gerektigi anlatilmis ve siirece netlik
kazandirilmistir.

Makine bas1 giinliik kirilan igne adedi proje baglangic itibari ile en yiiksek 2,44 adettir. Bu
proje, bu miktart 1 adete diisiirmeyi hedefleyerek daha verimli bir is siireci olusturmay1
amaclamaktadir.

4.2. Olgme

Bu asamada, proje basladiktan sonra gerekli egitimler alindiktan sonra veriler toplanan verilerle
yola ¢ikilmistir. 2023 yilinin mart ay1 itibari ile olusturulan veriler wintex veri tabanina kayit
edilmistir.

Veri toplamanin asil amaci kirilan ignelerin en ¢ok hangi sebepten kaynaklandigini
gorebilmektir. Toplanan veriler sonucunda pareto analizine bagvurulmustur.

Pareto analizi listelenen hatalarin 6nem derecesini ortaya koyar. Bu calismada igne kirilma
nedenlerinin  hangisine Oncelik verilmesi gerektigi konusunda pareto analizinden
yararlanilmigtir. Her ay oncelik siras1 belirlenen nedenleri ¢ozmek i¢in beyin firtinasi ve siireg
iyilestirme yontemleriyle desteklenmistir. Asagidaki grafikte 6rnek olarak haziran ayinin pareto
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analizi verilmistir. Yapilan siire¢ iyilestirmelerinden sonra giinlilk makine bas1 igne kullanim
orani azalmasi hedeflenmistir.

HAZIRAN
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Gorsel 1. Haziran Ay1 Pareto Analizi

Haziran ayinda en ¢ok igne kirilmasinin ii¢ nedeni robotun ¢orabi alirken ignelere takilmasi,
bozuk igne ve ¢orap ¢ikmadi hatasi olarak gozlemlenmistir.
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Gorsel 2. Makine Bagsi1 Giinliik Ortalama Kirik igne (Adet)

Gorsel 2°de makine bagsi giinliik ortalama kirilan igne adedi verilmistir. 2022 yilinda makine
basi giinliik ortalama 1,56 adet igne kirtlmistir. 2023 yilinin ilk 6 ayinda giinlilk makine bas1
ortalama kirilan igne adedinde artis goriilmektedir.

Haziran ay1 itibari ile yapilan pareto analizlerinde en ¢ok igne kirilmasina sebep olan ilk 3 neden
belirlenerek ekip iiyeleri ile beyin firtinasi ve neden sonug diyagrami yapilmistir. Olusturulan
veriler analiz agamasinda verilmistir. Aylara gore igne kirilma nedenleri oranlar ile birlikte
takip edilmistir. Igne kirilma nedenleri igin gelistirilen ¢dziimler iyilestirme bdliimiinde
verilmistir.

4.3. Analiz

Bu asamada iiretim siirecinde alaninda uzman kisilerle olusturulan proje ekibi ile corap 6rme
makinesinde kullanilan ignenin kirilma nedenleri tespit etmek i¢in ¢gember metodu kullanilarak
beyin firtinas1 yapilmistir. Proje ekibindeki her bir kisi siras1 geldiginde kendi fikirlerini ifade
ederek kok nedenler belirlenmistir. Yapilan toplantilarda ifade edilen her tirlii fikir diger
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katilimcilara ilham veren bir takim calismasi yapilmistir. Belirtilen fikirler elestirilmeden
miizakere edilmistir.

Proje ekibi ile birlikte belirlenen igne kirilma nedenlerinin asil sebeplerini bulmak amaciyla alt
nedenler arasindaki iligkinin bulunabilmesi i¢in balik kil¢ig1 diyagrami hazirlanmustir.

Dikdkatsizl Zamanla Gzelligini kaybed i
Bilgi Eksikligi IGNE AGICI AYARSIZ amanta ceeligint kavbeder PLATIN YAYI KOPMASI
Bilgi eksikl\g“' ‘ GORAP CIKMADI ‘ Zamanla Bzelligini kaybeder " ‘ INDIRICi TIRNAKALRIN CONTASININ ASINMAS |
BI'EI E‘Gﬂkl‘g' ‘ AL AYARI ‘ Malzeme yapist | HAVA HORTUMU DOLMASI |
Bllgl eksikligi ‘ HAVA HORTUMU DOLMASI ‘ Malzeme yapisi | HAVA HORTUMU CIKMASI ‘
okkaeidi N
Bilgi eksikligi | IPLIK KARISMASI ‘ Temizlik ‘ SELEKTOR/IEKS/PIYANO DLl KIRILMASI |
o - -
Bilgi eksikligi | CARIK DEGISIMI | Zamanla gzelligini kaybeder YAMUK/KIRIK KANCA

Dikkatsizlik, - Zamanta Seelliging kavbed
Bilgi eksikligi KAFAYA IP SARMASI amanla Szelligini kaybeder CELIK HATASI

Zamanla szelligini kaybeder VALF HATAS!
Dikkatsizlik, KOPAN IPLIGIN YANLIS
Bilgi eksikligi YERDE TAKILMASI {

YINTIY
aND|

Dikkatsizlik, Bilgi eksikligi ELEKTRIK

CONTA SOGUMASI " ToETTTE
i SOGUK HAVA o KES\NTISI
Dikkatsizlik, Bilgi eksikligi YANU),’ VERDE

HAVA VURMA

[4IINIOIN

Dikkatsizlik

‘ HAVLU CORAPTA LIKRA KOPMASI

KAYIS KOPMASI Dikkatsizlik
SICAK HAVA - 7 ‘ YANLIS YONTEMLE IGNE TAKMA

Dikkatsizlik, Bilgi eksikligi

‘ IGNE OTOMATIGI DURUSU ISRARLA AGMA. |

Dikkatsizlik, Bilgi eksikligi ‘

GEVRE YONTEM

Gorsel 4. Neden Sonug Diyagrami

MAKINEYi SIFIRLAMADAN ACMA ‘

Neden sonug¢ diyagraminda belirtilen ¢orap 6rme makinelerinde kullanilan ignenin kirilmasina
sebep olan alt nedenler asagida verilmistir.

Dikkatsizlik: Corap iiretim siirecinde makine operatorii, postabast ve ustalar kirtlan igneyi
degistirdikten sonra gerekli ayarlama, kontrol ve takibin yapilmamasidir. Bunun nedeni
unutkanlik ve motivasyon eksikligidir. Calisan personelin genel olarak maas beklentisi, tatil
gibi konularda sikayetleri motivasyon eksikligine sebep olmaktadir.

Bilgi Eksikligi: Calisanlarin iiretim siirecinde gerekli egitimleri almasina ragmen yetersiz
kaldiklar1 gozlemlenmistir. Egitim sonrasi takip ve gerekli egitimlerin tekrar edilmesinde fayda
olacag1 gozlemlenmistir. Calisan sirkiilasyonunun yiiksek olmasi tecriibe oranin azaltmakta
bilgi eksikligini ortaya koymaktadir.

Temizlik: Corap O6rme makinelerine yapilan temizligin diizensiz ve yetersiz oldugu
gozlemlenmistir. Zamanla biriken toz ve yagin makine pargalarinin gorevlerini yerine
getirmesine engel oldugu gozlemlenmistir.

Malzeme Yapisi: Orme islemi sirasinda kesilen iplik parcalari hava hortumu yardimiyla
kovandan uzaklastirilmaktadir. Hava hortumu ile makinenin birlestigi kisimdaki boru sert
oldugu icin makinenin kafasi yukari ¢ikip asagi indiginde boru yerinden ¢ikabildigi tespit
edilmistir. Yapilan gozlemlerde giin i¢inde defalarca borunun yerinden ¢iktig1 goriilmiistiir.
Borunun seffaf yapida olmamasi iplik parcalarinin birikmesi durumunda goriilmedigi igin
temizlenememektedir. Cok desenli ¢oraplarda borunun daha sik dolmasi igne kirma miktarini
artirmaktadir.
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Hava hortumu, hava emis aparati ile iplik parcalarini uzaklastirmaktadir. Hava emis aparatinin
i¢c kismu dar oldugu i¢in dolabilmektedir. Bunu fark etmek zaman alabilir. Bu durumda yetersiz
hava ile iplik pargalarini gekmek zorlasmakta ve igne kirilma ihtimalini artirmaktadir.

Zamanla Ozelligini Kaybetme: Corap 6rme isleminde kullamilan malzemeler zamanla
yipranip 6zelligini kaybedebilir. Bu durum geg¢ fark edildiginde igne kirilma miktariin arttig1
gbzlemlenmistir.

4 4. lyilestirme

Bu asamada proje ekibi analiz asamasinda toplanan bilgiler dogrultusunda gerekli iyilestirme
caligmalarina baglanmistir. Wintex veri tabanindan elde edilen verilere gore her ay diizenli
olarak yapilan pareto analizlerinde elde edilen bilgilerle igne kirilma nedenlerinden hangisine
oncelik verilecegi belirlenmistir.

Haziran ve temmuz ayinda en ¢ok igne kirilmasinin ii¢ nedeni robotun ¢orabi alirken ignelere
takilmasi, bozuk igne ve corap cikmadi hatasi olarak gozlemlenmistir. Agustos ayi ve
sonrasindaki diger aylarda kafadan kirdi, bozuk igne ve corap ¢ikmadi hatasi oldugu
belirlenmistir. Makinede birkag igne kirildiginda nedeni bilinmedigi durumlarda katadan kirdi
olarak kayit altina alinmistir. Nedeni bilinmedigi i¢in kafadan kirdi sebebine yogunlasilmadan
diger nedenlere ¢6ziim aranmistir. Gelistirilen ¢6ziim yollar1 asagidaki ¢izelgede verilmistir.

Cizelge 1. Gelistirilen Coziimler

Igne Kirillma | Coziimler
Nedeni

Sepette coraplar birikerek sepeti doldurmaktadir. Makine operatorii
canin acik kalmasin1 Onlemek amaciyla sepeti bosaltilmaktadir.
Operator 13 yogunluguna gore ici dolan sepetlere yetisemedigi
zamanlarda igne kirilmalarina ve sepetten diisen ¢oraplarin kirlenmesine
neden olmaktadir. Sepet ile canin mesafesi artirmak icin bir siradaki
makineler pilot uygulama i¢in secilmistir. Can ile sepetin mesafesi
artirlldiginda sepetin dolma siklig1 azaldigi i¢in operatoriin zaman
kaybmna ¢oziim bulunmustur. Operatoriin her sepet doldugunda bir
makineden diger makineye gitmesi azaldigi i¢in hareket israfini
onlemektedir. Yapilan degisiklikler sorumlular tarafindan olumlu
karsilastirildigi i¢in tiim makinelere uygulanmistir.

Kirik/catlak olan canlar degistirilmistir.

Pargasi eksik olan ¢anlarin pargasi tamamlanmustir.

Can yoOnii yanlis ise diizeltilmistir

Hava hortumu ile makineyi birlestiren boru bulunmaktadir. Hava
yardimiyla borudan {istiibii (atil iplik) girisi olmaktadir. Hava
hortumundan ¢ikan iistiibi hava emis aparatina iletilir. Zamanla testere
korelmesi, bigcak korelmesi veya ¢ok desenli coraplarda c¢ikan iplik
parcalarinin birikmesiyle boru kisminda ya da hava emis aparati
kisminda dolma olabilir. Yapilan gozlemlerde hortumun renkli olmasi
nedeniyle boruda biriken iplik pargalar1 goriilmedigi ve zamanla igne
kirilmasimna neden olabilecegi tespit edilmistir. Makinenin kafasi
kalkarak corabin burun dikise gectigi zamanlarda borunun yerinden

Can acik kalmasi

Hava hortumu
dolmasi
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¢iktig1 goriilmiistiir. Borunun yerinden ¢ikmasi malzemenin yapisiyla
ilgili oldugu goriilmiistiir. Makine operatorii boruyu yerine takarken
zaman kayb1 yaganmaktadir. Boru, seffaf ve daha yumusak yapiya sahip
malzeme tercih edilerek degistirilmistir.

Hava emis aparatinin i¢ kismi dar oldugu icin iistiibii birikmesi
olmaktadir. Biriken iplik parcalar1 yeteri kadar hava ¢ekmesine engel
olacagindan makineden gelen iplik pargalarmin ¢ekilmesinin Oniine
geemektedir. Hava emis aparatinin i¢ kismi genisletilerek problem
¢Ozilmiistiir.

Personel  egitim

Makine ayarsizliklari, iplik glizergahlari, temizlik ve diizenin 6nemi gibi

ihtiyaci konularda gerekli egitimler verilmistir.
Bozuk igne olarak atilan ignelerin arasinda saglam igneler oldugu tespit
Bozuk igne edilmistir. Bunun sebebi bozuk ignenin ¢orapta iz yapan ilmegini tam

bulunamadigi durumlarda birkag ignenin birden kovandan alinmasidir.
Saglam igneler ayiklanarak kullanima kazandirilmistir.

Alis ayar1 (Corabi
alirken  ignelere

Makine iizerindeki ayarlarin hepsi (Alis ayari, ¢elik ayari, igne agici
ayari, dil ayar1 gibi) gozden gecirilmistir. Ayart kagmis makinelerde

takilmast) ayarlama yapilmistir.
- Her giin belirli sayida makine sert hava ve bezle silinerek temizlenir.

Temizlik o
Kirilan igne pargalari miknatis yardimiyla bulunur.
Corap Orme makinesi sifirlandiginda alt sepete parca corap diiser.
Sepetten corap diismezse ‘corap ¢ikmadi’ hatasi vererek durur. Parca

Corap ¢ikmadi corap uncgineye veya igneye takilmis olabilir. Corap alinmadan makine
corap ormeye devam ederse kalan ¢orabin iistiine orer. Bu durum igne
kirilmasina neden olabilir. Bunun i¢in gerekli egitimler verilmistir.

4.5. Kontrol

Kontrol agamasinda sonuglart iyilestirilmis olan kirik igne adetlerini proje kapandiktan sonra
basarinin siirdiiriilebilir olabilmesi i¢in bazi grafikler ile gézlemlemeye devam edilmektedir.

Iyilestirme sonrasinda makine bas1 giinliik kirilan igne adetleri asagidaki grafikte verilmistir.
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Gorsel 5. Makine Bag1 Giinliik Ortalama Kirik igne (Adet)

Gorsel 5’te goriildiigii gibi haziran ayi itibari ile yapilan iyilestirilmeler temmuz ay1 ve
sonrasinda makine bas1 giinliik kirillan igne adedinde diisiis goriilmektedir. Proje bitis tarihini
olan aralik ayina kadar en diisiik seviyeye gelmistir. Proje hedefi makine bas1 giinliik kirilan
igne 1 adet olan igne hedefine ulasmak i¢in proje kapandiktan sonra yapilacak diizenli
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aksiyonlar belirlenmistir. Proje ekibinde bulunan sorumlu kisilere sorumluluklar1 anlatilmistir.
Iyilestirmenin siirekliligi igin alacak aksiyonlar asagida belirtilmistir.

Siire¢ boyunca igne miktarlar1 kontrol grafikleri ile takip edilmeli

Egitimler verilmeye devam edilmeli

Makine temizligi giinliik diizenli olarak yapilmali

Makine iizerinde yapilan ayarlar takip ve kontrol edilmeli (dil ayari, alig ayari, igne agic1 ayari,
celik ayar1 gibi)

Iyilestirilmeden once (durum &nce) ve iyilestirmeden sonra (durum sonra) verilerin normal
dagildig1 asagida verilmistir.

Probability Plot of TOPLAM

Normal - 95% Cl|
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Gorsel 3. Normallik Testi

Normal dagilim testi ile verilerin normal dagilip dagilmadigin1 gostermektedir. Normal bir
dagilim i¢in, tlim veri noktalar1 yaklagik olarak %95 giiven aralig1 sinirlari i¢inde diiz bir ¢izgi
olusturmalidir. Veri noktalar1 bu diiz ¢izgiyi takip ediyorsa, bu normal dagilimin iyi bir uyum
gosterdigini belirtir.

Durum 6nce ve durum sonra i¢in P degeri 0,05’ten biiyiiktiir. Durum once i¢in P degeri 0,270

iken durum sonra i¢in P degeri 0,454 olarak sonuc¢lanmistir. Sonuglar verilerin normal dagilima
uygun oldugunu gosterir.

Two Sample T-Test’i, birbirinden bagimsiz iki farkli gruplardan elde edilen ortalamalarin
karsilagtirilmasidir. Haziran ve aralik aymda kirilan igne adetleri arasinda bir farklilik olup
olmadigini yani yapilan iyilestirmelerin 6nceki durum ile sonraki durum arasinda bir fark olup
olmadigini istatistiksel agidan ispatlamak i¢in bu test yapilmistir. Durum 6nce, haziran ayinda
kirilan igne adetleri iken durum sonra aralik ayr kirilan igne adetlerini ifade etmektedir.
Verilerin normal dagildig1 6lgme boliimiinde sekil a’da gosterilmistir. Hipotezler ve test
sonuglar1 asagida verilmistir.

Ho: p1-p2 = 0 Durum 6nce ve sonra arasinda anlamli bir fark yoktur.
Hai: pi-p2 # 0 Durum 6nce ve sonra arasinda anlamli bir fark vardir.
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Descriptive 5tatistics: TOPLAM
DURUM N Mean S5tDev SE Mean

dnce 22 5851 927 20
S0Nra 24 2861 482 0.8
Test

Mull hypothesis Hoply-pp=0
Alternative hypothesis Hy: py -p: 2 0

T-Value DF P-Value
12,89 44 0,000

Test sonuglarina goére P-Value degeri 0,00 < 0,05 oldugundan H: hipotezi kabul edilmistir.Hy
hipotezine gore haziran ve aralik ayinda kirilan igne adetleri arasinda anlamli bir fark oldugu

kabul belirtilmistir. Haziran ayinda kirilan igne adetleri ortalamasi 585,1 iken aralik ayinin
ortalamasi 286,1 adettir. Ortalamalar arasindaki fark 299 olarak hesaplanmaistir.

Istatistiksel testler siiregte yapilan iyilestirmelerin ise yarayip yaramadigim gosterir. Burada
iyilestirme olmadan once ve iyilestirme yapildiktan sonraki durum karsilastirilmistir.
Iyilestirme yapilmadan &nceki durum icin haziran aymin kirilan igne miktarlari, iyilestirme
yapildiktan sonraki durum i¢in aralik aymin kirilan igne miktarlar1 kullanilmigtir. I Chart Of ve

I-MR grafikleri uygulanirken kullanilan testler asagida verilmistir.

Bazi Istatistiksel Testler

+ 3 sigma c¢izgisi disindaki bir nokta

Ortalama ¢izgisinin iistiinde veya altinda arka arkaya gelen 9 nokta

Arka arkaya yiikselen ya da azalan 6 nokta

Arka arkaya gelen 14 noktanin siirekli asag1 yukari oynamasi

Arka arkaya gelen 3 noktadan 2 sinin + 2 sigma ¢izgisi disinda kalmasi
Arka arkaya gelen 5 noktadan 4’iiniin + 1 sigma ¢izgisi disinda kalmasi
+ 1 sigma ¢izgisi i¢inde birbirini izleyen 15 nokta

+ 1 sigma ¢izgisinin diginda birbirini izleyen 8 nokta
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Gorsel 7. I Chart Testi Sonuglari
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Iyilestirme yapilmadan 6nce (durum &nce) igin haziran ayinin verileri kullanilirken iyilestirme
yapildiktan sonra (durum sonra) i¢in aralik ayinin verileri kullanilmistir.

Testin sonuglarina gore iyilestirme yapilmadan Once ve iyilestirme yapildiktan sonraki
ortalamalar degismistir. lyilestirme yapildiktan sonra kirilan toplam igne adedinde azalma
oldugu goriilmektedir.

I-MR Chart of TOPLAM
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Gorsel 8. I-MR Testi Sonuglar1

Kirilan igne adetlerini giinliik bu grafikle takip ederek yeni durum kontrol altinda tutmaya
calisiimaktadir. Her yeni gelen veri grafigin icindeki 8 adet istatistiksel teste tabi tutulmaktadir.
Test sonuglarina gore 6zel bir durum oldugu goriiliirse kok nedenine inerek gerekli aksiyonlar
alinmaktadir.

I-MR grafiginde 2 adet grafik bulunmaktadir. Ustteki grafik (Individual Value) zamana gore
her bir alt grubun ortalamasi alinarak ¢izilmistir. Alttaki grafik (Moving range) ise her grubun
bir alt grubu ile arasindaki fark alinarak ¢izilmistir. Her iki grafiktin de tiim testlerden gegtigini
ve kontrol limitlerini agmadig1 goriilmektedir.

Distribution Plot Distribution Plot
Normal; Mean=0; StDev=1 Normal; Mean=0; $tDev=

0 2253

Gorsel 9. Alt1 Sigma Testi Sonuglari

Soldaki grafik haziran ay1 sagdaki grafik ise aralik aymin sigma seviyesini géstermektedir.
Kirilan igneler i¢in hesaplanan sigma seviyesi 2,253 iken 2,523’e yiikselmistir.
Iyilestirmenin siirekliligi i¢in almacak aksiyonlar asagida belirtilmistir.

Siire¢ boyunca igne miktarlar1 kontrol grafikleri ile takip edilmeli

CONFERENCE BOOK Academy Global Publishing House | 214




%“(,ONFERM{.F
)

S

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 - BURSA
ISBN NR: 978-625-6283-15-2

Egitimler verilmeye devam edilmeli
Makine temizligi giinliik diizenli olarak yapilmali

Makine tlizerinde yapilan ayarlar takip ve kontrol edilmeli (dil ayar1, alis ayar1, igne agic1 ayari,
celik ayar1 gibi)

4. SONUC

Isletmeler giiniimiizdeki cetin rekabet sartlarma ayak uydurabilmek igin, iiriinlerini piyasa
fiyatindan daha diisiik maliyetle, miisteri beklentilerini karsilayacak sekilde iiretmek
zorundadirlar. Bir isletme, iiretim maliyetlerini ne kadar diisiirebilirse, piyasada o diizeyde
kalicilik saglamus olur. Is siireclerindeki performansin, kalicilikta biiyiik énemi vardir. Siireg
iyilestirme yontemleri ile isletmeler; miisteri memnuniyeti, kalite, hatasizlik, israfi azaltma,
maddi kazang gibi faydalar saglamaktadirlar. Bu faydalarin kalicilig i¢in siire¢ iyilestirme
yontemleri ile 1is siiregleri siirekli olarak analiz edilerek, gerekli 1iyilestirmeler ile
stirdiiriilebilirlik saglanmalidir. Yalin Alti Sigma metodolojisi, sektdr fark etmeksizin
uygulanabilen, siire¢ performansinin sigma diizeyine goére degerlendirip maliyetlerin
diisiiriilmesine, performansin ve verimliligin arttirilmasina olanak saglayan ve bdylece rekabet
edebilirligi en yiiksek seviyeye ulastirabilen bir metodolojidir.

Bu calismada, Alt1 Sigma ile bir ¢orap fabrikasinda siire¢ analizi ve siireg iyilestirme ¢alismalari
gerceklestirilmistir. Calisma kapsaminda Yalin Alt1 Sigma metodolojisi “Tanimla, Ol¢, Analiz
Et, lyilestir, Kontrol Et” kelimelerinden olusan TOAIK (DMAIC: Define, Measure, Analyse,
Improve, Control) iiretim siire¢lerinin iyilestirilmesine ve tiretim siirecinde ana malzeme olarak
kullanilan ignenin kirilma oraninin azaltilmasina uygulanarak, tiretim maliyetlerinin
distiriilmesi amaglanmistir. Gergeklestirilen Yalin Altt Sigma ¢alismasi sonucunda saglanmis
olan iyilestirmeler sunulmustur.

Yapilan iyilestirmeler sonucunda igne kirilmasinin sigma seviyesi 2,253 iken 2,523’e
yukselmistir. Proje baslangicindan itibaren iyilestirilme yapilmadan 6nce makine basi giinliik
kirilan igne adedi en yiiksek mayis aymda 2,44 adet oldugu goriiliirken yapilan iyilestirmeler
sonucunda kirilan igne adedi aralik ayinda 1,02 adet oldugu goriilmektedir.

Bu calisma tekstil sektoriinde faaliyet gosteren bir corap fabrikasinda iiretim siireglerinin
tyilestirilmesine ve iiretim siirecinde ana malzeme olarak kullanilan ignenin kirilma oraninin
azaltilmasina iyilestirmeye yoneliktir.

Yapilan literatlir incelemesinde c¢orap iiretim isletmelerinde kirilan igne oranini azaltmaya
yonelik bir arastirma bulunamamistir. Bu c¢alisma, benzer isletmelerde kirilan igne oranini
azaltmaya yonelik bir model sunar ve literatiire 6nemli bir katki saglayabilir. Alt1 Sigma
yonteminin faydalar1 ve farkli sektorlerde uygulanabilirligi g6z 6niinde bulundurularak, bu
tekniklerin isletme stireglerinde kullanilmasi gelecek arastirmacilara tavsiye edilmektedir.
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OZET

Enerji tiretiminde yenilenebilir enerji kaynaklarin kullanimi artirilsa bile, siirekliligin ve
giivenilirligin saglanmasi i¢in komiirlii termik santrallerin bulunmasi zorunludur. Komiirlii
termik santrallerin is kazasi ve meslek hastaliklarini etkili bir sekilde &nlemesi, ISG
performanslarin1 degerlendirmeleri ve iyilestirme c¢alismalarini siirdiirmelerine baglidir.
Ozellikle, termik santraller gibi karmasik isletmelerde, belirli periyotlarda siirdiiriilebilir bir
cercevede ISG performans 6l¢iimii yapilmas isletmelere olumlu yénde etki etmektedir. Ilk is
olarak, komiirlii termik santrallerde ISG acisindan daha énceden AHP ile segilmis olan en riskli
lic boliimiin alt kriterleri her komiirlii termik santral alternatifi i¢in 0-100 araliginda 10 is
giivenligi uzman tarafindan degerlendirilmistir. Kriter agirliklar1 ile PROMETHEE sonuglarini
elde etmek icin “Visual PROMETHEE” paket programi kullanilarak performans faktor
sonuclarina ulasilmistir. Alternatif santrallerden alman veriler dnerdigimiz ISG performans
ol¢lim modeline goére AHP yardimiyla belirlenmis agirliklara dayanarak PROMETHEE
yontemiyle degerlendirilip ve 6nceliklendirilmis ve komiirlii termik santraller siralanmustir.

Anahtar kelimeler: Enerji, ISG performansi, kdmiirlii termik santraller, Promethee

GIRIS

Kiiresel enerji talebinin %85 1 hala fosil yakitlardan karsilanmaktadir. Gelecekteki elektrik
talebini karsilamak i¢in birincil biiylime sektorii komiirlii termik santraller olacagi
goriilmektedir. Enerji iiretiminde yenilenebilir enerji kaynaklari kullanimi artirilsa bile,
stirekliligin ve giivenilirligin saglanmast i¢in komiirlii termik santrallerin bulunmasi
zorunludur. Mevcut kdmiirlii termik santrallerin durumunun analiz edilmesi, ISG alaninda

eksikliklerin ortaya c¢ikarilmasi ve wuygulanabilecek ¢o6ziim yollarmin gelistirilmesi
gerekmektedir.

Promethee yonteminin farkli degerlendirme kriterleri i¢in alternatifleri karsilastirma sirasinda
farkl fonksiyon tiplerini segilebilmesi diger yontemlere gore ayirt edici bir 6zelligidir. Bu
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yontem, kolay uygulanabilir basit bir siralama yontemi olmasina ragmen subjektif olmasi
dezavantajidir (Ersoy, 2023).

PROMETHEE yontemi, PROMETHEE I ve PROMETHEE II olan iki ana asamasi vardir.
PROMETHEE yontemini ayiran temel fark her bir degerlendirme kriterinin 6nem agirliklarini

dikkate almasi ve her bir degerlendirme kriteri i¢in farkli fonksiyon tiplerini uygulayabilmesidir
(Ersoy, 2023).

Pozitif tstiinliik degerinin yiiksek olmasi bir alternatif se¢ceneginin digerlerine gore daha iyi bir
secim oldugunu ya da performansinin daha iyi oldugunu belirtir. Negatif iistlinliik degerinin
yiiksek olmasi ise; o segenegin digerlerine gore daha kotii bir se¢cim oldugunu ya da
performansinin daha zayif oldugunu belirtir.

PROMETHEE yontemi alternatiflerin arasinda bir siralama vermesi ve ideal ¢6ziime gore
hesaplama yapmasit agisindan diger ¢ok kriterli karar verme yoOntemlerinden
ayrigsmaktadir(Brans ve Vincke, 1985; Brans vd.,1986; Dagdeviren ve Eraslan, 2008).

Yontem, karar verme problemine esas olan komirlii termik santralleri, belirlenen kriter
agirliklarina dayanarak degerlendirmekte ve alternatifleri ikili karsilagtirmalarla kismi ve tam
onceliklendirmektedir.

Kriter agirliklar: ile PROMETHEE sonuglarini elde etmek i¢in “Visual PROMETHEE” paket
programi kullanilarak performans faktoér sonuglarina ulasilmistir. Kullanilan bu yazilim ile
PROMETHEE I ile, alternatiflerin belirlenen kriterler bazinda karsilastirilmasi yapilarak, kismi
oncelikler elde edilmis, ardindan grafikler ile yorumlanmugtir.

PROMETHEE 1I ile, alternatiflerin belirlenen kriterler bazinda karsilastirilmasi sonucunda
tablolarda net Oncelikler gosterilmistir. Performans skor sonuclari asagida aciklanmistir;
Alternatif santrallerden alinan veriler énerdigimiz iSG performans 6l¢iim modeline gore AHP
yardimiyla belirlenmis agirliklara dayanarak PROMETHEE yontemiyle degerlendirilip ve
onceliklendirilmis ve komiirlii termik santraller siralanmistir.

2. Komiirlii Termik Santrallerin PROMETHEE Yontemi ile iSG Performans
Siralamalarmin Belirlenmesi

Tim komiirlii termik santraller i¢in toplam 162 adet performans kriteri degerlendirmeye
almmistir. Elde edilen sonuglar Visual PROMETHEE programi ile PROMETHEE I ve II’ye
gore degerlendirilmis Elde edilen sonuglar Sekil 1 ve Sekil 2’de agiklanmustir.

Komiirlii termik santrallerden alian verilerle yapilan hesaplamalar sonucunda Sekil 1°de ISG
performansi kismi siralama agisindan X komiirlii termik santrali en iyi alternatif olmustur.
Ardindan Y ve Z komiirlii termik santrali olmustur. Net kiyaslama i¢in, PROMETHEE II
analizi gereklidir. Promethee II’e gore yapilan hesaplamalar sonucunda Sekil 2°de tam siralama
sonucu verilmistir.
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Sekil 2: Komiirlii termik santrallerin
Promethee II ile tam smralamasi

Bu calismada ¢ok kriterli karar verme yontemleri ile Olciilebilir gostergelere dayali, objektif,

hizli, pratik komdirlii termik santrallerde is saglig1 ve giivenligi performansini en dogru sekilde

yansitan ISG performans modeli gelistirilmis ve 3 komiirlii termik santralin ISG performansi
Olglilmiistiir. Komiirlii termik santraller icin yapmis oldugumuz cok kriterli karar verme
yontemleri ile ISG performans 6l¢iim modeli ile mevcut durum pratik ve hizli bir sekilde
kazalar olmadan oOnce analiz edildiginden, proaktif olarak Onleyici ve diizetici Onlemler

alinmasi ile is kazalarinin 6nlenmesini miimkiin kilmaktadir.

Tablo 1°de gozlenen en son siralama ile, ISG performans sonuglar1 daha net goriilmektedir.

Tablo 1: Komiirlii termik santrallerin PROMETHEE II siralama degerleri

Sira Komiirli termik santraller

Phi Phi+ Phi-

1 X
2 Y
3 Y4

0.7753 0.8286  0.0533

-0.3368  0.2549 0.5917

-0.4385 0.2253 0.6638
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Promethee II’e ile yapilan net siralamaya gore en iyi performansa sahip X komiirlii termik
santralidir. Sonrasinda, bu siralamay1; Y komiirlii termik santrali, Z komiirlii termik santrali
izlemistir.

Bu calisma performans gostergelerinin tamaminin nicel, 6lgiilebilir olmasi, performans 6lgtimii
icin hizli olmas1 ve diisiik uzmanlik gerektirmesi konularinda diger ¢alismalara tistiinliik
saglamaktadir. Bu calisma, ISG performansinin dlgiilmesi konusunda arastirmacilara fikir
vermek, yol agmak ve enerji sektoriinde uygulanmasi agisindan 6nemlidir.
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ANALYSIS OF TWO-STAGE SYSTEM FACTORS IN BIOGAS GENERATION
FROM WASTE VIA BIOFILM REACTOR

Zainol Salihon, R. Rahman Abdul Rafi

Marien Ngouabi University, Brazzaville - Republic of the Congo

Abstract:

Factor analysis was applied to two stages biogas production from banana stem waste allowing
a screening of the experimental variables second stage temperature (T), organic loading rates
(OLR) and hydraulic retention times (HRT). Biogas production was found to be strongly
influenced by all the above experimental variables. Results from factorial analysis have shown
that all variables which were HRT, OLR and T have significant effect to biogas production.
Increased in HRT and OLR could increased the biogas yield. The performance was tested under
the conditions of various T (350C-600C), OLR (0.3 g TS/I.d-1.9 gTS/I.d), and HRT (3 d-15
d). Conditions for temperature, OLR and HRT in this study were based on the best range
obtained from literature review.

Keywords: Biogas, factor analysis, banana stem waste
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ZEOLITE ION EXCHANGE AND IONIZING RADIATION FOR NITROGEN AND
PHOSPHORUS ELIMINATION IN LIVESTOCK WASTEWATER

Tak Kim, Youn , Namon Myunjoo

College of Marine Sciences and Technology Massawa- Eritrea.

Abstract:

The ionizing radiation of livestock wastewater for the removal of nitrogen and phosphorus was
studied in the presence of a natural zeolite. The feasibility of a combined process of zeolite ion
exchange and electron beam irradiation of livestock wastewater was also investigated. The
removal efficiencies of NH4 +-N, T-N and T-P were significantly enhanced by electron beam
irradiation after zeolite ion exchange as a pre-treatment. The presence of silica zeolite
accelerated the decomposition rate of livestock wastewater in the electron beam irradiation
process. These results indicate that the combined process of zeolite ion exchange and electron
beam irradiation has the potential for the treatment of livestock wastewater

Keywords: Zeolite, electron beam, livestock wastewater, ammonia nitrogen, phosphorus.
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EFFECT OF ELASTICITY OF CRUDE OIL PARTICLES ON HYDROCYCLONE
SEPARATION EFFICIENCY"

Narasingha Suppamassadu, P. Narataruksa

Admas University College-- Ethiopia

Abstract:

The separation efficiency of a hydrocyclone has extensively been considered on the rigid
particle assumption. A collection of experimental studies have demonstrated their discrepancies
from the modeling and simulation results. These discrepancies caused by the actual particle
elasticity have generally led to a larger amount of energy consumption in the separation process.
In this paper, the influence of particle elasticity on the separation efficiency of a hydrocyclone
system was investigated through the Finite Element (FE) simulations using crude oil droplets
as the elastic particles. A Reitema-s design hydrocyclone with a diameter of 8 mm was
employed to investigate the separation mechanism of the crude oil droplets from water. The
cut-size diameter eter of the crude oil was 10 - B¢m in order to fit with the operating range of
the adopted hydrocylone model. Typical parameters influencing the performance of
hydrocyclone were varied with the feed pressure in the range of 0.3 - 0.6 MPa and feed
concentration between 0.05— 0.1 w%. In the simulation, the Finite Element scheme was applied
to investigate the particle-flow interaction occurred in the crude oil system during the process.
The interaction of a single oil droplet at the size of 10 - P¢m to the flow field was observed.
The feed concentration fell in the dilute flow regime so the particle-particle interaction was
ignored in the study. The results exhibited the higher power requirement for the separation of
the elastic particulate system when compared with the rigid particulate system.

Keywords: Hydrocyclone, separation efficiency, strain energy density, strain rate.
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IMPACT OF OPERATIONAL PARAMETERS ON CALCIUM CARBONATE
DEPOSITION IN PLATE HEAT EXCHANGERS

Jeimrittiwong Suppamassadu, , S. Tungkamani

Masinde Muliro University of Science and Technology- Kenya

Abstract:

The aim of this work is to investigate on the internalflow patterns in a plate heat exchanger
channel, which affect the rate of sedimentation fouling on the heat transfer surface of the plate
heat exchanger. The research methodologies were the computer simulation using
Computational Fluid Dynamics (CFD) and the experimental works. COMSOL
MULTIPHYSICS™ Version 3.3 was used to simulate the velocity flow fields to verify the low
and high flow regions. The results from the CFD technique were then compared with the images
obtained from the experiments in which the fouling test rig was set up with a singlechannel
plate heat exchanger to monitor the fouling of calcium carbonate. Two parameters were varied
i.e., the crossing angle of the two plate: 55/55, 10/10, and 55/10 degree, and the fluid flow rate
at the inlet: 0.0566, 0.1132 and 0.1698 m/s. The type of plate “GX-12" (the surface area 0.12
m2, the depth 2.9 mm, the width of fluid flow 215 mm and the thickness of stainless plate of
0.5 mm) was used in this study. The results indicated that the velocity distribution for the case
of 55/55 degree seems to be very well organized when compared with the others. Also, an
increase in the inlet velocity resulted in the reduction of fouling rate on the surface of plate heat
exchangers.

Keywords: Computational fluid dynamics, crossing angles, finite element method, plate heat
exchanger.
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CFD ANALYSIS OF FLOW BEHAVIOR IN PACKED-BEDS WITH AND WITHOUT
STATIC MIXERS

Phavanoma Narataruksa, Karnoa Suppamassadu, Sabaithip Kokoo Tungkamani
Rungrote , Prayut Jiamrittiwong

Chouaib Doukkali University, El Jadida- Morocco
Abstract:

The major focus of this work was to characterize hydrodynamics in a packed-bed with and
without static mixer by using Computational Fluid Dynamic (CFD). The commercial software:
COMSOL MULTIPHYSICSTM Version 3.3 was used to simulate flow fields of mixed-gas
reactants i.e. CO and H2. The packed-bed was a single tube with the inside diameter of 0.8 cm
and the length of 1.2 cm. The static mixer was inserted inside the tube. The number of twisting
elements was 1 with 0.8 cm in diameter and 1.2 cm in length. The packed-bed with and without
static mixer were both packed with approximately 700 spherical structures representing catalyst
pellets. Incompressible Navier-Stokes equations were used to model the gas flow inside the
beds at steady state condition, in which the inlet Reynolds Number (Re) was 2.31. The results
revealed that, with the insertion of static mixer, the gas was forced to flow radially inward and
outward between the central portion of the tube and the tube wall. This could help improving
the overall performance of the packed-bed, which could be utilized for heterogeneous catalytic
reaction such as reforming and Fischer- Tropsch reactions.

Keywords: Packed Bed, Static Mixer, Computational Fluid Dynamic (CFD).
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GUIDED STRUCTURE FACILITATING SIMULTANEOUS REACTION AND
SEPARATION IN MICROCHANNEL REACTORS

Salah Tagawa , Hiroshi Aljbour Yamada,

Ongwediva College of Education, Ongwediva- Namibia

Abstract:

A microchannel with two inlets and two outlets was tested as a potential reactor to carry out
two-phase catalytic phase transfer reaction with phase separation at the exit of the
microchannel. The catalytic phase transfer reaction between benzyl chloride and sodium sulfide
was chosen as a model reaction. The effect of operational time on the conversion was studied.
By utilizing a multiphase parallel flow inside the microchannel reactor with the aid of a
guideline structure, the catalytic phase reaction followed by phase separation could be ensured.
The organic phase could be separated completely from one exit and part of the aqueous phase
was separated purely and could be reused with slightly affecting the catalytic phase transfer
reaction.

Keywords: Green  engineering, microchannel reactor, multiphase  reaction, process
intensification.
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REMOVAL OF LEAD(II) AND CADMIUM(I) IONS FROM AQUEOUS SOLUTIONS
VIA ADSORPTION ON ACTIVATED CARBON DERIVED FROM CASHEW NUT
SHELLS

S. Udeye, Insuk Tontrakoon, V. Tangjuank

Universidad Autonoma Agraria Antonio Narro- Mexico

Abstract:

Cashew nut shells were converted into activated carbon powders using KOH activation plus
CO2 gasification at 1027 K. The increase both of impregnation ratio and activation time, there
was swiftly the development of mesoporous structure with increasing of mesopore volume ratio
from 20-28% and 27-45% for activated carbon with ratio of KOH per char equal to 1 and 4,
respectively. Activated carbon derived from KOH/char ratio equal to 1 and CO2 gasification
time from 20 to 150 minutes were exhibited the BET surface area increasing from 222 to 627
m2.g-1. And those were derived from KOH/char ratio of 4 with activation time from 20 to 150
minutes exhibited high BET surface area from 682 to 1026 m2.g-1. The adsorption of Lead(Il)
and Cadmium(Il) ion was investigated. This adsorbent exhibited excellent adsorption for
Lead(l11) and Cadmium(Il) ion. Maximum adsorption presented at 99.61% at pH 6.5 and 98.87%
at optimum conditions. The experimental data was calculated from Freundlich isotherm and
Langmuir isotherm model. The maximum capacity of Pb2+ and Cd2+ ions was found to be
28.90 m2.g-1 and 14.29 m2.g-1, respectively.

Keywords: Activated carbon, cashew nut shell, heavy metals, adsorption.
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REMEDIATING CONTAMINATED SOIL THROUGH HYDROGEN PEROXIDE
OXIDATION

Adela Goi, Mingora Trapido, Nadana Kulik

Superior College of Public Administration- Colombia

Abstract:

The hydrogen peroxide treatment was able to remediate chlorophenols, polycyclic aromatic
hydrocarbons, diesel and transformer oil contaminated soil. Chemical treatment of
contaminants adsorbed in peat resulted in lower contaminants- removal and required higher
addition of chemicals than the treatment of contaminants in sand. The hydrogen peroxide
treatment was found to be feasible for soil remediation at natural soil pH. Contaminants in soil
could degrade with the addition of hydrogen peroxide only indicating the ability of transition
metals ions and minerals of these metals presented in soil to catalyse the reaction of hydrogen
peroxide decomposition.

Keywords: Hydrogen peroxide, oxidation, soil treatment, decontamination.
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IMPACT OF SCALPING ON THE MECHANICAL PROPERTIES OF GRANULAR
SOILS

Nadine Nguyen , Hassan Ngoc , Marot Bendahmane, Fateh Didier
Al Turath University College- Iraq
Abstract:

This paper aims at presenting a study of the effect of scalping methods on the mechanical
properties of coarse soils by resorting to numerical simulations based on the discrete element
method (DEM) and experimental triaxial tests. Two reconstitution methods are used, designated
as scalping method and substitution method. Triaxial compression tests are first simulated on a
granular materials with a grap graded particle size distribution by using the DEM. We study the
effect of these reconstitution methods on the stress-strain behavior of coarse soils with different
fine contents and with different ways to control the densities of the scalped and substituted
materials. Experimental triaxial tests are performed on original mixtures of sands and gravels
with different fine contents and on their corresponding scalped and substituted samples.
Numerical results are qualitatively compared to experimental ones. Agreements and
discrepancies between these results are also discussed.

Keywords: Coarse soils, scalping, substitution, discrete element method, triaxial test.
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SIMULATING AND ANALYZING THE MOTION CHARACTERISTICS OF
INDIVIDUAL ROCKFALLS: A STATISTICAL APPROACH

WangTeh , Chin Lee

Aichi University of Technology- Japan

Abstract:

The impact force of a rockfall is mainly determined by its moving behavior and velocity, which
are contingent on the rock shape, slope gradient, height, and surface roughness of the moving
path. It is essential to precisely calculate the moving path of the rockfall in order to effectively
minimize and prevent damages caused by the rockfall. By applying the Colorado Rockfall
Simulation Program (CRSP) program as the analysis tool, this research studies the influence of
three shapes of rock (spherical, cylindrical and discoidal) and surface roughness on the moving
path of a single rockfall. As revealed in the analysis, in addition to the slope gradient, the
geometry of the falling rock and joint roughness coefficient ( JRC ) of the slope are the main
factors affecting the moving behavior of a rockfall. On a single flat slope, both the rock-s
bounce height and moving velocity increase as the surface gradient increases, with a critical
gradient value of 1:m = 1 . Bouncing behavior and faster moving velocity occur more easily
when the rock geometry is more oval. A flat piece tends to cause sliding behavior and is easily
influenced by the change of surface undulation. When JRC <1.4 the moving velocity decreases
and the bounce height increases as JRC increases. If the gradient is fixed, when JRC is greater,
the bounce height will be higher, while the moving velocity will experience a downward trend.
Therefore, the best protecting point and facilities can be chosen if the moving paths of rockfalls
are precisely estimated.

Keywords: rock shape, surface roughness, moving path.
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FIELD AND PETROGRAPHIC CORRELATIONS OF CHARNOCKITIC AND
ASSOCIATED GRANITIC ROCKS IN THE AKURE AREA, SOUTHWESTERN
NIGERIA

Anthony Ademeso Odunyemi

Giustino Fortunato University- Italy

Abstract:

The charnockitic and associated granitic rocks of Akure area were studied for their field and
petrographic relationship's. The outcrops locations were plotted in Surfer 8. The granitic rock
exhibits a porphyritic texture and outcrops in the north-eastern side of the study area while the
charnockitics outcrop in the central/western part. An essentially dark coloured and fine grained
intrusive exhibiting xenoliths and xenocrysts (plagioclase phenocrysts) of the granite outcrops
between the granitic and charnockitic rocks. Mineralogically, the central rock combines the
content of the other two indicating that it is most likely a product of their hybridization. The
charnockitic magma is believed to have intruded and assimilated the granite substantially
thereby contaminating itself and consequently emplacing the hybrid. The presented model of
emplacement elucidates the hybridization proposal. Conclusively, the charnockitics are
believed to be (a) younger than the granite, (b) of Pan-African age and (c) of igneous origin.

Keywords: Charnockitic rock, Hybrid rock, ImageJ, Xenocryst
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APPLICATION OF CSAMT METHOD IN INVESTIGATING COMPLEX ROCK
MASS STRUCTURE AND CONCEALED TECTONIC FEATURES: CASE STUDIES

Yuxin Gama, Qingyun Chen Di, C. Dinis da

Lithuanian Sports University- Lithuania

Abstract:

In projects like waterpower, transportation and mining, etc., proving up the rock-mass structure
and hidden tectonic to estimate the geological body-s activity is very important. Integrating the
seismic results, drilling and trenching data, CSAMT method was carried out at a planning dame
site in southwest China to evaluate the stability of a deformation. 2D and imitated 3D inversion
resistivity results of CSAMT method were analyzed. The results indicated that CSAMT was an
effective method for defining an outline of deformation body to several hundred meters deep;
the Lung Pan Deformation was stable in natural conditions; but uncertain after the future
reservoir was impounded. This research presents a good case study of the fine surveying and
research on complex geological structure and hidden tectonic in engineering project.

Keywords: CSAMT Surveying, Deformation Stability.
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UNIFIED EQUATION FOR WATER SURFACE PROFILE ALONG SIDE WEIRS IN
COMBINED TRAPEZOIDAL AND EXPONENTIAL CHANNELS

Abdulrahman Abdulrahman

International Hellenic University- Greece

Abstract:

A side weir is a hydraulic structure set into the side of a channel. This structure is used for water
level control in channels, to divert flow from a main channel into a side channel when the water
level in the main channel exceeds a specific limit and as storm overflows from urban sewerage
system. Computation of water surface over the side weirs is essential to determine the flow rate
of the side weir. Analytical solutions for water surface profile along rectangular side weir are
available only for the special cases of rectangular and trapezoidal channels considering constant
specific energy. In this paper, a rectangular side weir located in a combined (trapezoidal with
exponential) channel was considered. Expanding binominal series of integer and fraction
powers and the using of reduction formula of cosine function integrals, a general analytical
formula was obtained for water surface profile along a side weir in a combined (trapezoidal
with exponential) channel. Since triangular, rectangular, trapezoidal and parabolic cross-
sections are special cases of the combined cross section, the derived formula, is applicable to
triangular, rectangular, trapezoidal cross-sections as analytical solution and semi-analytical
solution to parabolic cross-section with maximum relative error smaller than 0.76%. The
proposed solution should be a useful engineering tool for the evaluation and design of side weirs
in open channel.

Keywords: Analytical solution, combined channel, exponential channel, side
weirs, trapezoidal channel, water surface profile.
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COMPARATIVE ANALYSIS OF CO-SEISMIC GRAVITY CHANGES: GRACE
OBSERVATIONS VERSUS FINITE-FAULT MODEL PREDICTIONS FOR THE 2012
MW = 8.6 INDIAN OCEAN EARTHQUAKE OFF-SUMATRA

Rahim Amin

Kuwait College of Science and Technology - Kuwait

Abstract:

The Gravity Recovery and Climate Experiment (GRACE) has been a very successful project in
determining math redistribution within the Earth system. Large deformations caused by
earthquakes are in the high frequency band. Unfortunately, GRACE is only capable to provide
reliable estimate at the low-to-medium frequency band for the gravitational changes. In this
study, we computed the gravity changes after the 2012 Mw8.6 Indian Ocean earthquake off-
Sumatra using the GRACE Level-2 monthly spherical harmonic (SH) solutions released by the
University of Texas Center for Space Research (UTCSR). Moreover, we calculated gravity
changes using different fault models derived from teleseismic data. The model predictions
showed non-negligible discrepancies in gravity changes. However, after removing high-
frequency signals, using Gaussian filtering 350 km commensurable GRACE spatial resolution,
the discrepancies vanished, and the spatial patterns of total gravity changes predicted from all
slip models became similar at the spatial resolution attainable by GRACE observations, and
predicted-gravity changes were consistent with the GRACE-detected gravity changes.
Nevertheless, the fault models, in which give different slip amplitudes, proportionally lead to
different amplitude in the predicted gravity changes.

Keywords: Undersea  earthquake, GRACE  observation, gravity  change, dislocation
model, slip distribution.
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OPTIMIZING PRODUCTION WITH EJECTOR INSTALLATION: A CASE STUDY
FROM OFFSHORE OPERATIONS IN THE NORTH WEST JAVA FIELD

Arii Yudhaprasetya, Ario Agus, Guritno Setiawan, Recky Supriatna Tehupuring
Cosmas

International School of Economics at Thilisi State University- Georgia

Abstract:

The offshore facilities condition of Pertamina Hulu Energi Offshore North West Java (PHE
ONWJ)) varies greatly from place to place, depending on the characteristics of the presently
installed facilities. In some locations, such as ESA platform, gas trap is mainly caused by the
occurrence of flash gas phenomenon which is known as mechanical-physical separation process
of multiphase flow. Consequently, the presence of gas trap at main oil line would accumulate
on certain areas result in a reduced oil stream throughout the pipeline. Any presence of discrete
gaseous along continuous oil flow represents a unique flow condition under certain specific
volume fraction and velocity field. From gas lift source, a benefit line is used as a motive flow
for ejector which is designed to generate a syphon effect to minimize the gas trap phenomenon.
Therefore, the ejector’s exhaust stream will flow to the designated point without interfering
other systems.

Keywords: Ejector, diffuser, multiphase flow, syphon effects.
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NUMERICAL SIMULATION OF OIL-WATER DISPLACEMENT IN PETROLEUM
RESERVOIRS: TWO-DIMENSIONAL OBSERVATIONS AND APPLICATIONS

Honma Nasiry, Shigeo Ahmad

University of Badji Mokhtar Annaba (UBMA) - Algeria

Abstract:

We examine two-dimensional oil displacement by water in a petroleum reservoir. The pore
fluid is immiscible, and the porous media is homogenous and isotropic in the horizontal
direction. Buckley-Leverett theory and a combination of Laplacian and Darcy’s law are used to
study the fluid flow through porous media, and the Laplacian that defines the dispersion and
diffusion of fluid in the sand using heavy oil is discussed. The reservoir is homogenous in the
horizontal direction, as expressed by the partial differential equation. Two main factors which
are observed are the water saturation and pressure distribution in the reservoir, and they are
evaluated for predicting oil recovery in two dimensions by a physical and mathematical
simulation model. We review the numerical simulation that solves difficult partial differential
reservoir equations. Based on the numerical simulations, the saturation and pressure equations
are calculated by the iterative alternating direction implicit method and the iterative alternating
direction explicit method, respectively, according to the finite difference assumption. However,
to understand the displacement of oil by water and the amount of water dispersion in the
reservoir better, an interpolated contour line of the water distribution of the five-spot pattern,
that provides an approximate solution which agrees well with the experimental results, is also
presented. Finally, a computer program is developed to calculate the equation for pressure and
water saturation and to draw the pressure contour line and water distribution contour line for
the reservoir.

Keywords: Numerical simulation, immiscible, finite difference, IADI, IADE, waterflooding.
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BIOMECHANICAL MODELING AND SIMULATION: COMPARING HUMAN ARM
MOTION TO ENHANCE ASTRONAUT TASKS DURING EXTRA VEHICULAR
ACTIVITY

Yash Gupta Vardhan

Kumar Bhaskar VVarma Sanskrit and Ancient Studies University- India

Abstract:

During manned exploration of space, missions will require astronaut crewmembers to perform
Extra Vehicular Activities (EVAs) for a variety of tasks. These EVAs take place after long
periods of operations in space, and in and around unique vehicles, space structures and systems.
Considering the remoteness and time spans in which these vehicles will operate, EVA system
operations should utilize common worksites, tools and procedures as much as possible to
increase the efficiency of training and proficiency in operations. All of the preparations need to
be carried out based on studies of astronaut motions. Until now, development and training
activities associated with the planned EVAs in Russian and U.S. space programs have relied
almost exclusively on physical simulators. These experimental tests are expensive and time
consuming. During the past few years a strong increase has been observed in the use of
computer simulations due to the fast developments in computer hardware and simulation
software. Based on this idea, an effort to develop a computational simulation system to model
human dynamic motion for EVA is initiated. This study focuses on the simulation of an
astronaut moving the orbital replaceable units into the worksites or removing them from the
worksites. Our physics-based methodology helps fill the gap in quantitative analysis of
astronaut EVA by providing a multisegment human arm model. Simulation work described in
the study improves on the realism of previous efforts, incorporating joint stops to account for
the physiological limits of range of motion. To demonstrate the utility of this approach human
arm model is simulated virtually using ADAMS/LifeMOD® software. Kinematic mechanism
for the astronaut’s task is studied from joint angles and torques. Simulation results obtained is
validated with numerical simulation based on the principles of Newton-Euler method. Torques
determined using mathematical model are compared among the subjects to know the grace and
consistency of the task performed. We conclude that due to uncertain nature of exploration-
class EVA, a virtual model developed using multibody dynamics approach offers significant
advantages over traditional human modeling approaches.

Keywords: Extra vehicular activity, biomechanics, inverse kinematics, human body modeling.
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ASSESSMENT OF DATA MINING TECHNIQUES IN PREDICTING SOFTWARE
RELIABILITY PERFORMANCE

Pradeep Wahid , Abdul Kumar

University College of Cundinamarca- Colombia

Abstract:

Accurate software reliability prediction not only enables developers to improve the quality of
software but also provides useful information to help them for planning valuable resources.
This paper examines the performance of three well-known data mining techniques (CART,
TreeNet and Random Forest) for predicting software reliability. We evaluate and compare the
performance of proposed models with Cascade Correlation Neural Network (CCNN) using
sixteen empirical databases from the Data and Analysis Center for Software. The goal of our
study is to help project managers to concentrate their testing efforts to minimize the software
failures in order to improve the reliability of the software systems. Two performance measures,
Normalized Root Mean Squared Error (NRMSE) and Mean Absolute Errors (MAE), illustrate
that CART model is accurate than the models predicted using Random Forest, TreeNet and
CCNN in all datasets used in our study. Finally, we conclude that such methods can help in
reliability prediction using real-life failure datasets.

Keywords: Classification, Cascade Correlation Neural Network, Random Forest, Software
reliability, TreeNet.
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ENHANCING VOWEL SPEECH VIA PITCH AND FORMANT FREQUENCY
ANALYSIS

M. Vanitha Lakshmi

Universidad de Santiago de Chile- Chile

Abstract:

Numerous signal processing based speech enhancement systems have been proposed to
improve intelligibility in the presence of noise. Traditionally, studies of neural vowel encoding
have focused on the representation of formants (peaks in vowel spectra) in the discharge
patterns of the population of auditory-nerve (AN) fibers. A method is presented for recording
high-frequency speech components into a low-frequency region, to increase audibility for
hearing loss listeners. The purpose of the paper is to enhance the formant of the speech based
on the Kaiser window. The pitch and formant of the signal is based on the auto correlation, zero
crossing and magnitude difference function. The formant enhancement stage aims to restore the
representation of formants at the level of the midbrain. A MATLAB software’s are used for the
implementation of the system with low complexity is developed.

Keywords: Formant estimation, formant enhancement, pitch detection, speech analysis.
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LONG-TERM ANALYSIS OF PROFITABILITY ESTIMATION WITH A FOCUS ON
BENEFITS

Stephan Lahl , Printz Kristina , René Jeschke , VVossen Sabina

Argentine Federal Police Institute - Argentina

Abstract:

Strategic investment decisions are characterized by high innovation potential and long-term
effects on the competitiveness of enterprises. Due to the uncertainty and risks involved in this
complex decision making process, the need arises for well-structured support activities. A
method that considers cost and the long-term added value is the cost-benefit effectiveness
estimation. One of those methods is the “profitability estimation focused on benefits — PEFB”-
method developed at the Institute of Management Cybernetics at RWTH Aachen University.
The method copes with the challenges associated with strategic investment decisions by
integrating long-term non-monetary aspects whilst also mapping the chronological sequence of
an investment within the organization’s target system. Thus, this method is characterized as a
holistic approach for the evaluation of costs and benefits of an investment. This participation-
oriented method was applied to business environments in many workshops. The results of the
workshops are a library of more than 96 cost aspects, as well as 122 benefit aspects. These
aspects are preprocessed and comparatively analyzed with regards to their alignment to a series
of risk levels. For the first time, an accumulation and a distribution of cost and benefit aspects
regarding their impact and probability of occurrence are given. The results give evidence that
the PEFB-method combines precise measures of financial accounting with the incorporation of
benefits. Finally, the results constitute the basics for using information technology and data
science for decision support when applying within the PEFB-method.

Keywords: Cost-benefit analysis, multi-criteria decision, profitability estimation focused on
benefits, risk and uncertainty analysis.
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ADVANCEMENT: AUTOMATIC CALIBRATION FRAMEWORK FOR
HYDROLOGIC MODELING VIA APPROXIMATE BAYESIAN COMPUTATION

J. M. Goonetilleke , B McGree

South Mediterranean University, -Tunis

Abstract:

Hydrologic models are increasingly used as tools to predict stormwater quantity and quality
from urban catchments. However, due to a range of practical issues, most models produce gross
errors in simulating complex hydraulic and hydrologic systems. Difficulty in finding a robust
approach for model calibration is one of the main issues. Though automatic calibration
techniques are available, they are rarely used in common commercial hydraulic and hydrologic
modelling software e.g. MIKE URBAN. This is partly due to the need for a large number of
parameters and large datasets in the calibration process. To overcome this practical issue, a
framework for automatic calibration of a hydrologic model was developed in R platform and
presented in this paper. The model was developed based on the time-area conceptualization.
Four calibration parameters, including initial loss, reduction factor, time of concentration and
time-lag were considered as the primary set of parameters. Using these parameters, automatic
calibration was performed using Approximate Bayesian Computation (ABC). ABC is a
simulation-based technique for performing Bayesian inference when the likelihood is
intractable or computationally expensive to compute. To test the performance and usefulness,
the technique was used to simulate three small catchments in Gold Coast. For comparison,
simulation outcomes from the same three catchments using commercial modelling software,
MIKE URBAN were used. The graphical comparison shows strong agreement of MIKE
URBAN result within the upper and lower 95% credible intervals of posterior predictions as
obtained via ABC. Statistical validation for posterior predictions of runoff result using
coefficient of determination (CD), root mean square error (RMSE) and maximum error (ME)
was found reasonable for three study catchments. The main benefit of using ABC over MIKE
URBAN is that ABC provides a posterior distribution for runoff flow prediction, and therefore
associated uncertainty in predictions can be obtained. In contrast, MIKE URBAN just provides
a point estimate. Based on the results of the analysis, it appears as though ABC the developed
framework performs well for automatic calibration.

Keywords: Automatic calibration framework, approximate Bayesian computation, hydrologic
and hydraulic modelling, MIKE URBAN software, R platform.
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EXPLORING AN INNOVATIVE CLOUD MODEL: BRIDGING THE GAP
BETWEEN PHYSICAL AND VIRTUALIZED BUSINESS ENVIRONMENTS FROM
THE CUSTOMER'S PERSPECTIVE

Asim Majeed, Mak Rehan Bhana, Rebecca Bolia, Nizam Goode , Mike illiams,

University of KwaZulu-Natal- South Africa

Abstract:

This study aims to investigate and explore the underlying causes of security concerns of
customers emerged when WHSmith transformed its physical system to virtualized business
model through NetSuite. NetSuite is essentially fully integrated software which helps
transforming the physical system to virtualized business model. Modern organisations are
moving away from traditional business models to cloud based models and consequently it is
expected to have a better, secure and innovative environment for customers. The vital issue of
the modern age race is the security when transforming virtualized through cloud based models
and designers of interactive systems often misunderstand privacy and even often ignore it, thus
causing concerns for users. The content analysis approach is being used to collect the qualitative
data from 120 online bloggers including TRUSTPILOT. The results and finding provide useful
new insights into the nature and form of security concerns of online users after they have used
the WHSmith services offered online through their website. Findings have theoretical as well
as practical implications for the successful adoption of cloud computing Business-to-Business
model and similar systems.

Keywords: Innovation, virtualization, cloud computing, organizational flexibility
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ENHANCEMENTS TO THE DIFFRACTIVE DETECTOR CONTROL SYSTEM OF
ALICE FOR RUN-IT AT THE LARGE HADRON COLLIDER

Monzo Hernandez, M. Leén Martinez

Universidad Tecnologica Metropolitana- Chile

Abstract:

The selection of diffractive events in the ALICE experiment during the first data taking period
(RUN-I) of the Large Hadron Collider (LHC) was limited by the range over which rapidity gaps
occur. It would be possible to achieve better measurements by expanding the range in which
the production of particles can be detected. For this purpose, the ALICE Diffractive (ADO)
detector has been installed and commissioned for the second phase (RUN-I1). Any new detector
should be able to take the data synchronously with all other detectors and be operated through
the ALICE central systems. One of the key elements that must be developed for the ADO
detector is the Detector Control System (DCS). The DCS must be designed to operate safely
and correctly this detector. Furthermore, the DCS must also provide optimum operating
conditions for the acquisition and storage of physics data and ensure these are of the highest
quality. The operation of ADO implies the configuration of about 200 parameters, from
electronics settings and power supply levels to the archiving of operating conditions data and
the generation of safety alerts. It also includes the automation of procedures to get the ADO
detector ready for taking data in the appropriate conditions for the different run types in ALICE.
The performance of ADO detector depends on a certain number of parameters such as the
nominal voltages for each photomultiplier tube (PMT), their threshold levels to accept or reject
the incoming pulses, the definition of triggers, etc. All these parameters define the efficiency
of ADO and they have to be monitored and controlled through ADO DCS. Finally, ADO DCS
provides the operator with multiple interfaces to execute these tasks. They are realized as
operating panels and scripts running in the background. These features are implemented on a
SCADA software platform as a distributed control system which integrates to the global control
system of the ALICE experiment.

Keywords: ADO, ALICE, DCS, LHC.
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ASSESSMENT OF SHEAR STRENGTH FOR COLD-FORMED STEEL SHEAR
WALL PANELS: ANUMERICAL ANALYSIS

Bourahla Idriss, Nour-Eddine Rouaz, Kahlouche Sid Ali , Farah Rafa

Rajiv Gandhi University of Science and Technology- Guyana

Abstract:

The stability of structures made of light-gauge steel depends highly on the contribution of Shear
Wall Panel (SWP) systems under horizontal forces due to wind or earthquake loads. Steel plate
sheathing is often used with these panels made of cold formed steel (CFS) to improve its shear
strength. In order to predict the shear strength resistance, two methods are presented in this
paper. In the first method, the steel plate sheathing is modeled with plats strip taking into
account only the tension and compression force due to the horizontal load, where both track
and stud are modeled according to the geometrical and mechanical characteristics of the
specimen used in the experiments. The theoretical background and empirical formulations of
this method are presented in this paper. However, the second method is based on a micro
modeling of the cold formed steel Shear Wall Panel “CFS-SWP” using Abaqus software. A
nonlinear analysis was carried out with an in-plan monotonic load. Finally, the comparison
between these two methods shows that the micro modeling with Abaqus gives better prediction
of shear resistance of SWP than strips method. However, the latter is easier and less time
consuming than the micro modeling method.

Keywords: Cold Formed Steel Shear Wall Panel, CFS-SWP, micro modeling, nonlinear
analysis, strip method.
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UTILIZING ACCOUNTING METHODS FOR INHERITED OBJECT-ORIENTED
CLASS MEMBERS

Al Dallal Jehad

International University of Technology Twintech — Yemen

Abstract:

A class in an Object-Oriented (OO) system is the basic unit of design, and it encapsulates a set
of attributes and methods. In OO systems, instead of redefining the attributes and methods that
are included in other classes, a class can inherit these attributes and methods and only
implement its unique attributes and methods, which results in reducing code redundancy and
improving code testability and maintainability. Such mechanism is called Class Inheritance.
However, some software engineering applications may require accounting for all the inherited
class members (i.e., attributes and methods). This paper explains how to account for inherited
class members and discusses the software engineering applications that require such
consideration.

Keywords: Object-oriented design, inheritance, internal quality attribute, external quality
attribute, class flattening.
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DEVELOPING A WEB 2.0-BASED PRACTICAL WORKS MANAGEMENT
SYSTEM: A CASE STUDY OF SULTAN MOULAY SLIMANE UNIVERSITY

Khalid Bouikhalene, Ghoulam Belaid , Zakaria Mouncif , Hicham Harmouch

Mongolian Railway Institute- Mongolia

Abstract:

The goal of engineering education is to prepare students to cope with problems of real devices
and systems. Usually there are not enough devices or time for conducting experiments in a real
lab. Other factors that prevent the use of lab devices directly by students are inaccessible or
dangerous phenomena, or polluting chemical reactions. The technology brings additional
strategies of learning and teaching, there are two types of online labs, virtual and remote labs
RL. We present an example of a successful development and deployment of a remote lab in the
field of engineering education, integrated in the Moodle platform, using very low-coast, high
documented devices and free software. The remote lab is user friendly for both teachers and
students. Our web 2.0 based user interface would attract and motivate students, as well as
solving the problem of larger classes and expensive lab devices.

Keywords: Remote lab, online learning, Moodle, Arduino, SMSU, lab
experimentation, engineering education, online engineering education.
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DECLINE IN BIODIVERSITY OF HYRCANIAN FOREST DUE TO COAL MINING
ACTIVITIES

Mahsa Kooch , Seyed Hojjati , Tavakoli Yahya

Amirkabir University of Technology (Tehran Polytechnic) _Iran

Abstract:

Considering that coal mining is one of the important industrial activities, it may cause damages
to environment. According to the author’s best knowledge, the effect of traditional coal mining
activities on plant biodiversity has not been investigated in the Hyrcanian forests. Therefore, in
this study, the effect of coal mining activities on vegetation and tree diversity was investigated
in Hyrcanian forest, North Iran. After filed visiting and determining the mine, 16 plots (20%20
m?) were established by systematic-randomly (60x60 m?) in an area of 4 ha (200x200 m2-mine
entrance placed at center). An area adjacent to the mine was not affected by the mining activity,
and it is considered as the control area. In each plot, the data about trees such as number and
type of species were recorded. The biodiversity of vegetation cover was considered 5 square
sub-plots (1 m?) in each plot. PAST software and Ecological Methodology were used to
calculate Biodiversity indices. The value of Shannon Wiener and Simpson diversity indices for
tree cover in control area (1.04+0.34 and 0.62+0.20) was significantly higher than mining area
(0.78+0.27 and 0.45+0.14). The value of evenness indices for tree cover in the mining area was
significantly lower than that of the control area. The value of Shannon Wiener and Simpson
diversity indices for vegetation cover in the control area (1.37+0.06 and 0.69+0.02) was
significantly higher than the mining area (1.02+0.13 and 0.50+0.07). The value of evenness
index in the control area was significantly higher than the mining area. Plant communities are
a good indicator of the changes in the site. Study about changes in vegetation biodiversity and
plant dynamics in the degraded land can provide necessary information for forest management
and reforestation of these areas.

Keywords: Vegetation biodiversity, species composition, traditional coal mining, caspian
forest.
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EXPLORING FACTORS INFLUENCING THE SUCCESS OF HIGH
CONSERVATION VALUE AREAS IN OIL PALM PLANTATIONS: A PRELIMINARY
STUDY

Yanto Kwatrina , Santosa Rozza Tri

University of Ahmed Draia — Algeria

Abstract:

High Conservation Value (HCV) is an area with conservation function within oil palm
plantation. Despite the important role of HCV area in biodiversity conservation and various
studies on HCV, there was a lack of research studying the factors determining its success. A
preliminary study was conducted to identify the determinant factor of HCV that affected the
diversity. Line transect method was used to calculate the species diversity of butterfly, birds,
mammals, and herpetofauna species as well as their richness. Specifically for mammals, camera
traps were also used. The research sites comprised of 12 HCV areas in 3 provinces of Indonesia
(Central Kalimantan, Riau, and Palembang). The relationship between the HCV biophysical
factor with the species number and species diversity for each wildlife class was identified using
Chi-Square analysis with Cross tab (contingency table). Results of the study revealed that
species diversity varied by research locations. Four factors determining the success of HCV
area in relations to the number and diversity of wildlife species are land cover types for
mammals, the width of area and distance to rivers for birds, and distance to settlements for
butterflies.

Keywords: Ecological factors, high conservation value area, oil palm plantation, wildlife
diversity.
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UTILIZING BITUMINARIA BITUMINOSA (L.) STIRTON AND MICROBIAL
BIOTECHNOLOGIES FOR REVITALIZING DEGRADED PASTORAL LANDS: A
CASE STUDY IN THE MIDDLE ATLAS OF MOROCCO

O. Zennouhi, Mderssa Ibijbijen, Bouiamrine Nassiri
Djilali Bounaama University of Khemis Miliana - Algeria
Abstract:

Rangelands and silvopastoral systems of the middle Atlas are under a heavy pressure, which
led to pasture degradation, invasion by non-palatable and toxic species and edaphic aridification
due to the regression of the global vegetation cover. In this situation, the introduction of
multipurpose leguminous shrubs, such as Bituminaria bituminosa (L.) Stirton, commonly
known as bituminous clover, could be a promising socio-ecological alternative for the
rehabilitation of these degraded areas. The application of biofertilizers like plant growth
promoting rhizobacteria especially phosphate solubilizing bacteria (PSB) can ensure a
successful installation of this plant in the selected degraded areas. The main objective of the
present work is to produce well-inoculated seedlings using the best efficient PSB strains in the
greenhouse to increase their ability to resist to environmental constraints once transplanted to
the field in the central Middle Atlas.

Keywords: Biofertilizers, Bituminaria bituminosa, phosphate solubilizing
bacteria, rehabilitation.

CONFERENCE BOOK Academy Global Publishing House 169



https://publications.waset.org/search?q=O.%20Zennouhi
https://publications.waset.org/search?q=M.%20El%20Mderssa
https://publications.waset.org/search?q=J.%20Ibijbijen
https://publications.waset.org/search?q=E.%20Bouiamrine
https://publications.waset.org/search?q=L.%20Nassiri
https://publications.waset.org/search?q=Biofertilizers
https://publications.waset.org/search?q=Bituminaria%20bituminosa
https://publications.waset.org/search?q=phosphate%20solubilizing%20bacteria
https://publications.waset.org/search?q=phosphate%20solubilizing%20bacteria
https://publications.waset.org/search?q=rehabilitation.

o CONFEREy
S

S

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 —- BURSA
ISBN: 978-625-6283-15-2

COMPARATIVE ANALYSIS OF THIRD-GENERATION RESEARCH DATA FOR
ASSESSING SOLAR ENERGY POTENTIAL

Claudineia Teresa , Elison Jardim , Luciane Rafael. Brazil Salvi, Bierhals Haag

National Cheng Kung University- Taiwan

Abstract:

Renewable energy sources are dependent on climatic variability, so for adequate energy
planning, observations of the meteorological variables are required, preferably representing
long-period series. Despite the scientific and technological advances that meteorological
measurement systems have undergone in the last decades, there is still a considerable lack of
meteorological observations that form series of long periods. The reanalysis is a system of
assimilation of data prepared using general atmospheric circulation models, based on the
combination of data collected at surface stations, ocean buoys, satellites and radiosondes,
allowing the production of long period data, for a wide gamma. The third generation of
reanalysis data emerged in 2010, among them is the Climate Forecast System Reanalysis
(CFSR) developed by the National Centers for Environmental Prediction (NCEP), these data
have a spatial resolution of 0.50 x 0.50. In order to overcome these difficulties, it aims to
evaluate the performance of solar radiation estimation through alternative data bases, such as
data from Reanalysis and from meteorological satellites that satisfactorily meet the absence of
observations of solar radiation at global and/or regional level. The results of the analysis of the
solar radiation data indicated that the reanalysis data of the CFSR model presented a good
performance in relation to the observed data, with determination coefficient around 0.90.
Therefore, it is concluded that these data have the potential to be used as an alternative source
in locations with no seasons or long series of solar radiation, important for the evaluation of
solar energy potential.

Keywords: Climate, reanalysis, renewable energy, solar radiation.

CONFERENCE BOOK Academy Global Publishing House 170



https://publications.waset.org/search?q=Claudineia%20Brazil
https://publications.waset.org/search?q=Elison%20Eduardo%20Jardim%20Bierhals
https://publications.waset.org/search?q=Luciane%20Teresa%20Salvi
https://publications.waset.org/search?q=Rafael%20Haag
https://publications.waset.org/search?q=Climate
https://publications.waset.org/search?q=reanalysis
https://publications.waset.org/search?q=renewable%20energy
https://publications.waset.org/search?q=solar%20radiation.

o CONFEREy
S

S

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 —- BURSA
ISBN: 978-625-6283-15-2

POULTRY MANURE-DERIVED BIOCHAR AS SOILAMENDMENT FOR
RECLAIMED SANDY SOILS IN ARID AND SEMI-ARID REGIONS

Mohamed Hammam
Eastern University- Sri Lanka
Abstract:

Sandy soils under arid and semi-arid conditions are characterized by poor physical and
biochemical properties such as low water retention, rapid organic matter decomposition, low
nutrients use efficiency, and limited crop productivity. Addition of organic amendments is
crucial to develop soil properties and consequently enhance nutrients use efficiency and lessen
organic carbon decomposition. Two years field experiments were developed to investigate the
feasibility of using poultry manure and its derived biochar integrated with different levels of N
fertilizer as a soil amendment for newly reclaimed sandy soils in Western Desert of EI-Minia
Governorate, Egypt. Results of this research revealed that poultry manure and its derived
biochar addition induced pronounced effects on soil moisture content at saturation point, field
capacity (FC) and consequently available water. Data showed that application of poultry
manure (PM) or PM-derived biochar (PMB) in combination with inorganic N levels had caused
significant changes on a range of the investigated sandy soil biochemical properties including
pH, EC, mineral N, dissolved organic carbon (DOC), dissolved organic N (DON) and quotient
DOC/DON. Overall, the impact of PMB on soil physical properties was detected to be superior
than the impact of PM, regardless the inorganic N levels. In addition, the obtained results
showed that PM and PM application had the capacity to stimulate vigorous growth, nutritional
status, production levels of wheat and sorghum, and to increase soil organic matter content and
N uptake and recovery compared to control. By contrast, comparing between PM and PMB at
different levels of inorganic N, the obtained results showed higher relative increases in both
grain and straw yields of wheat in plots treated with PM than in those treated with PMB. The
interesting feature of this research is that the biochar derived from PM increased treated sandy
soil organic carbon (SOC) 1.75 times more than soil treated with PM itself at the end of
cropping seasons albeit double-applied amount of PM. This was attributed to the higher carbon
stability of biochar treated sandy soils increasing soil persistence for carbon decomposition in
comparison with PM labile carbon. It could be concluded that organic manures applied to sandy
soils under arid and semi-arid conditions are subjected to high decomposition and
mineralization rates through crop seasons. Biochar derived from organic wastes considers as a
source of stable carbon and could be very hopeful choice for substituting easily decomposable
organic manures under arid conditions. Therefore, sustainable agriculture and productivity in
newly reclaimed sandy soils desire one high rate addition of biochar derived from organic
manures instead of frequent addition of such organic amendments.

Keywords: Biochar, dissolved organic carbon, N-uptake, poultry, sandy soil.
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DETERMINING SOIL LOSS BY EROSION ACROSS VARIOUS LAND COVER
CATEGORIES AND SLOPE CLASSES IN BOVILLA WATERSHED, TIRANA,
ALBANIA

Valmir Fran , Baloshi Gjoka, Nehat Toromani , Collaku Elvin

Bishkek State Economic and Commercial Institute - Kyrgyzstan

Abstract:

As a sediment production mechanism, soil erosion is the main environmental threat to the
Bovilla watershed, including the decline of water quality of the Bovilla reservoir that provides
drinking water to Tirana city (the capital of Albania). Therefore, an experiment with 25 erosion
plots for soil erosion monitoring has been set up since June 2017. The aim was to determine the
soil loss on plot and watershed scale in Bovilla watershed (Tirana region) for implementation
of soil and water protection measures or payments for ecosystem services (PES) programs. The
results of erosion monitoring for the period June 2017 - May 2018 showed that the highest
values of surface runoff were noted in bare land of 38829.91 liters on slope of 74% and the
lowest values in forest land of 12840.6 liters on slope of 64% while the highest values of soil
loss were found in bare land of 595.15 t/ha on slope of 62% and lowest values in forest land of
18.99 t/ha on slope of 64%. These values are much higher than the average rate of soil loss in
the European Union (2.46 ton/halyear). In the same sloping class, the soil loss was reduced
from orchard or bare land to the forest land, and in the same category of land use, the soil loss
increased with increasing land slope. It is necessary to conduct chemical analyses of sediments
to determine the amount of chemical elements leached out of the soil and end up in the reservoir
of Bovilla. It is concluded that PES programs should be implemented for rehabilitation of sub-
watersheds Ranxe, Vilez and Zall-Bastar of the Bovilla watershed with valuable conservation
practices.

Keywords: ANOVA, Bovilla, land cover, slope, soil loss, watershed management.
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MAPPING THE SPATIAL VARIABILITY OF BTEX CONCENTRATIONS AT A
SOUTH AFRICAN INTERNATIONAL AIRPORT

Raeesa Johnson , Ryan S. Moolla

University of Hassan Il Casablanca Ain Chok, Casablanca- Morocco

Abstract:

Air travel, and the use of airports, has experienced proliferative growth in the past few decades,
resulting in the concomitant release of air pollutants. Air pollution needs to be monitored
because of the known relationship between exposure to air pollutants and increased adverse
effects on human health. This study monitored a group of volatile organic compounds (VOCs);
specifically BTEX (viz. benzene, toluene, ethyl-benzene and xylenes), as many are detrimental
to human health. Through the use of passive sampling methods, the spatial variability of BTEX
within an international airport was investigated, in order to determine ‘hotspots’ where
occupational exposure to BTEX may be intensified. The passive sampling campaign revealed
BTEXwtal CONCeNtrations ranged between 12.95-124.04 pg m=3. Furthermore, BTEX
concentrations were dispersed heterogeneously within the airport. Due to the slow wind speeds
recorded (1.13 m.s™); the hotspots were located close to their main BTEX sources. The main
hotspot was located over the main apron of the airport. Employees working in this area may be
chronically exposed to these emissions, which could be potentially detrimental to their health.

Keywords: Air pollution, air quality, hotspot monitoring, volatile organic compounds.
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LOCAL DAYAK PERSPECTIVES ON WILDLIFE IMPACT FROM OIL PALM
DEVELOPMENT

Sunkar Saraswati, Santosa

Mohammed V University of Rabat, Rabat- Morocco

Abstract:

Controversies surrounding the impacts of oil palm plantations have resulted in some heated
debates, especially concerning biodiversity loss and indigenous people well-being. The
indigenous people of Dayak generally used wildlife to fulfill their daily needs thus were
assumed to have experienced negative impacts due to oil palm developments within and
surrounding their settlement areas. This study was conducted to identify the characteristics of
the Dayak community settled around an oil palm plantation, to determine their perceptions of
wildlife loss or gain as the results of the development of oil palm plantations, and to identify
the determinant characteristic of the perceptions. The research was conducted on March 2018
in Nanga Tayap and Tajok Kayong Villages, which were located around the oil palm plantation
of NTYE of Ketapang, West Kalimantan-Indonesia. Data were collected through in depth-
structured interview, using closed and semi-open questionnaires and three-scale Likert
statements. Interviews were conducted with 74 respondents using accidental sampling, and
categorized into respondents who were dependent on oil palm for their livelihoods and those
who were not. Data were analyzed using quantitative statistics method, Likert Scale, Chi-
Square Test, Spearman Test, and Mann-Whitney Test. The research found that the indigenous
Dayak people were aware of wildlife species loss and gain since the establishment of the
plantation. Nevertheless, wildlife loss did not affect their social, economic, and cultural needs
since they could find substitutions. It was found that prior to the plantation’s development, the
local Dayak communities were already slowly experiencing some livelihood transitions through
local village development. The only determinant characteristic of the community that
influenced their perceptions of wildlife loss/gain was level of education.

Keywords: Wildlife, oil palm plantations, indigenous Dayak, biodiversity loss and gain.
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ENHANCING UPPER-ARM REHABILITATION: FINDING THE OPTIMAL REST
INTERVAL BETWEEN SETS IN ROBOT-ASSISTED THERAPY

Virgil Yihun, Gissele Pablo, Mosqueda Delgado, Yimesker Miranda

Samarkand State Institute of Foreign Languages- Uzbekistan

Abstract:

Muscular fatigue affects the muscle activation that is needed for producing the desired clinical
outcome. Integrating optimal muscle relaxation periods into a variety of health care
rehabilitation protocols is important to maximize the efficiency of the therapy. In this study,
four muscle relaxation periods (30, 60, 90 and 120 seconds) and their effectiveness in producing
consistent muscle activation of the muscle biceps brachii between sets of an elbow flexion and
extension task were investigated among a sample of 10 subjects with no disabilities. The same
resting periods were then utilized in a controlled exoskeleton-based exercise for a sample size
of 5 subjects and have shown similar results. On average, the muscle activity of the biceps
brachii decreased by 0.3% when rested for 30 seconds, and it increased by 1.25%, 0.76% and
0.82% when using muscle relaxation periods of 60, 90 and 120 seconds, respectively. The
preliminary results suggest that a muscle relaxation period of about 60 seconds is needed for
optimal continuous muscle activation within rehabilitation regimens. Robot-based
rehabilitation is good to produce repetitive tasks with the right intensity and knowing the
optimal resting period will make the automation more effective.

Keywords: Rest intervals, muscle biceps brachii, robot rehabilitation, muscle fatigue.
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ARGINASE ENZYME ACTIVITY IN HUMAN SERUM: A MARKER OF
COGNITIVE FUNCTION AND THE IMPACT OF INOSITOL WITH ARGININE
SILICATE

Katie Perez-Ojalvo , Sara Emerson , Jim Danielle , Komorowski Greenberg

The University of Kitakyushu- Japan

Abstract:

The purpose of this study was to evaluate arginase activity levels in response to combinations
of an inositol-stabilized arginine silicate (ASI; Nitrosigine®), L-arginine, and Inositol. Arginine
acts as a vasodilator that promotes increased blood flow resulting in enhanced delivery of
oxygen and nutrients to the brain and other tissues. Arginase, found in human serum, catalyzes
the conversion of arginine to ornithine and urea, completing the last step in the urea cycle.
Decreasing arginase levels maintains arginine and results in increased nitric oxide production.
This study aimed to determine the most effective combination of ASI, L-arginine and inositol
for minimizing arginase levels and therefore maximize ASI’s effect on cognition. Serum was
taken from untreated healthy donors by separation from clotted factors. Arginase activity of
serum in the presence or absence of test products was determined (QuantiChrom™, DARG-
100, Bioassay Systems, Hayward CA). The remaining ultra-filtrated serum units were harvested
and used as the source for the arginase enzyme. ASI alone or combined with varied levels of
Inositol were tested as follows: ASI + inositol at 0.25 g, 0.5 g, 0.75 g, or 1.00 g. L-arginine was
also tested as a positive control. All tests elicited changes in arginase activity demonstrating the
efficacy of the method used. Adding L-arginine to serum from untreated subjects, with or
without inositol only had a mild effect. Adding inositol at all levels reduced arginase activity.
Adding 0.5 g to the standardized amount of ASI led to the lowest amount of arginase activity
as compared to the 0.25 g, 0.75 g or 1.00g doses of inositol or to L-arginine alone. The outcome
of this study demonstrates an interaction of the pairing of inositol with ASI on the activity of
the enzyme arginase. We found that neither the maximum nor minimum amount of inositol
tested in this study led to maximal arginase inhibition. Since the inhibition of arginase activity
is desirable for product formulations looking to maintain arginine levels, the most effective
amount of inositol was deemed preferred. Subsequent studies suggest this moderate level of
inositol in combination with ASI leads to cognitive improvements including reaction time,
executive function, and concentration.

Keywords: Arginine, blood flow, colorimetry, urea cycle.

CONFERENCE BOOK Academy Global Publishing House || 176



https://publications.waset.org/search?q=Katie%20Emerson
https://publications.waset.org/search?q=Sara%20Perez-Ojalvo
https://publications.waset.org/search?q=Jim%20Komorowski
https://publications.waset.org/search?q=Danielle%20Greenberg
https://publications.waset.org/search?q=Arginine
https://publications.waset.org/search?q=blood%20flow
https://publications.waset.org/search?q=colorimetry
https://publications.waset.org/search?q=urea%20cycle.

o CONFEREy
S

S

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 —- BURSA
ISBN: 978-625-6283-15-2

EXPLORING MAMMOGRAPHIC IMAGE MAGNIFICATION SYSTEM WITH EYE
DETECTION AND EEG SCANNER: A PRELIMINARY INVESTIGATION

A Ogura. Nakazawa,

Takasaki University of Health and Welfare- Japan

Abstract:

Mammography requires the detection of very small calcifications, and physicians search for
microcalcifications by magnifying the images as they read them. The mouse is necessary to
zoom in on the images, but this can be tiring and distracting when many images are read in a
single day. Therefore, an image magnification system combining an eye-detector and a simple
electroencephalograph (EEG) scanner was devised, and its operability was evaluated. Two
experiments were conducted in this study: the measurement of eye-detection error using an eye-
detector and the measurement of the time required for image magnification using a simple EEG
scanner. Eye-detector validation showed that the mean distance of eye-detection error ranged
from 0.64 cm to 2.17 cm, with an overall mean of 1.24 + 0.81 cm for the observers. The results
showed that the eye detection error was small enough for the magnified area of the
mammographic image. The average time required for point magnification in the verification of
the simple EEG scanner ranged from 5.85 to 16.73 seconds, and individual differences were
observed. The reason for this may be that the size of the simple EEG scanner used was not
adjustable, so it did not fit well for some subjects. The use of a simple EEG scanner with size
adjustment would solve this problem. Therefore, the image magnification system using the eye-
detector and the simple EEG scanner is useful.

Keywords: EEG scanner, eye-detector, mammography, observers.
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ANALYZING RESTING-STATE FUNCTIONAL CONNECTIVITY WITH AN
INDEPENDENT COMPONENT APPROACH

Shuaishuai Hu, Lanbo Wang, Han Li, Shouliang Qi

Gifu College of Nursing- Japan

Abstract:

Refractory epilepsy is a complicated type of epilepsy that can be difficult to diagnose. Recent
technological advancements have made resting-state functional magnetic resonance (rsfMRI) a
vital technique for studying brain activity. However, there is still much to learn about rsfMRI.
Investigating rsfMRI connectivity may aid in the detection of abnormal activities. In this paper,
we propose studying the functional connectivity of rsfMRI candidates to diagnose epilepsy. 45
rsfMRI candidates, comprising 26 with refractory epilepsy and 19 healthy controls, were
enrolled in this study. A data-driven approach known as Independent Component Analysis
(ICA) was used to achieve our goal. First, rsfMRI data from both patients and healthy controls
were analyzed using group ICA. The components that were obtained were then spatially sorted
to find and select meaningful ones. A two-sample t-test was also used to identify abnormal
networks in patients and healthy controls. Finally, based on the fractional amplitude of low-
frequency fluctuations (fALFF), a chi-square statistic test was used to distinguish the network
properties of the patient and healthy control groups. The two-sample t-test analysis yielded
abnormal in the default mode network, including the left superior temporal lobe and the left
supramarginal. The right precuneus was found to be abnormal in the dorsal attention network.
In addition, the frontal cortex showed an abnormal cluster in the medial temporal gyrus. In
contrast, the temporal cortex showed an abnormal cluster in the right middle temporal gyrus
and the right fronto-operculum gyrus. Finally, the chi-square statistic test was significant,
producing a p-value of 0.001 for the analysis. This study offers evidence that investigating
rsfMRI connectivity provides an excellent diagnosis option for refractory epilepsy.

Keywords: Independent ~ Component  Analysis, Resting  State  Network, refractory
epilepsy, rsfMRI.
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ENHANCED SEGMENTATION OF HEART SOUNDS USING
PHONOCARDIOGRAM CURVE LENGTH VARIATION

Mecheri Zeid Ahfir , Maamar Belmecheri, , Kale 1zzet

Caribbean School of Medical Sciences, Jamaica (CSMSJ) -Jamaica

Abstract:

Automatic cardiac auscultation is still a subject of research in order to establish an objective
diagnosis. Recorded heart sounds as Phonocardiogram (PCG) signals can be used for automatic
segmentation into components that have clinical meanings. These are the first sound, S1, the
second sound, S2, and the systolic and diastolic components, respectively. In this paper, an
automatic method is proposed for the robust segmentation of heart sounds. This method is based
on calculating an intermediate sawtooth-shaped signal from the length variation of the recorded
PCG signal in the time domain and, using its positive derivative function that is a binary signal
in training a Recurrent Neural Network (RNN). Results obtained in the context of a large
database of recorded PCGs with their simultaneously recorded Electrocardiograms (ECGS)
from different patients in clinical settings, including normal and abnormal subjects, show on
average a segmentation testing performance average of 76% sensitivity and 94% specificity.

Keywords: Heart  sounds, PCG  segmentation, event  detection, Recurrent ~ Neural
Networks, PCG curve length.
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ENHANCED RESOLUTION OF 3D CT SCANS VIA HETEROGENEOUS
DIMENSIONAL TRANSFORMERS

Helen Zhang

North China University of Science and Technology- China

Abstract:

Accurate segmentation of the airways from CT scans is crucial for early diagnosis of lung
cancer. However, the existing airway segmentation algorithms often rely on thin-slice CT scans,
which can be inconvenient and costly. This paper presents a set of machine learning-based 3D
super-resolution algorithms along heterogenous dimensions to improve the resolution of thicker
CT scans to reduce the reliance on thin-slice scans. To evaluate the efficacy of the super-
resolution algorithms, quantitative assessments using PSNR (Peak Signal to Noise Ratio) and
SSIM (Structural SIMilarity index) were performed. The impact of super-resolution on airway
segmentation accuracy is also studied. The proposed approach has the potential to make airway
segmentation more accessible and affordable, thereby facilitating early diagnosis and treatment
of lung cancer.

Keywords: 3D super-resolution, airway segmentation, thin-slice CT scans, machine learning.
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ADVANCEMENT OF AN AFFORDABLE I10T-BASED MINIATURE DEVICE FOR
REMOTE HEALTH MONITORING

Mojtaba Mohammadzaheri , Morteza Ghodsi,

Mohajer Technical University of Isfahan, Isfahan — Iran

Abstract:

The modern busy world is running behind new embedded technologies based on computers and
software meanwhile some people are unable to monitor their health condition and regular
medical check-ups. Some of them postpone medical check-ups due to a lack of time and
convenience while others skip these regular evaluations and medical examinations due to huge
medical bills and hospital expenses. In this research, we present a device in the telemonitoring
system capable of monitoring, checking, and evaluating the health status of the human body
remotely through the internet for the needs of all kinds of people. The remote health monitoring
device is a microcontroller-based embedded unit. The various types of sensors in this device
are connected to the human body, and with the help of an Arduino UNO board, the required
analogue data are collected from the sensors. The microcontroller on the Arduino board
processes the analogue data collected in this way into digital data and transfers that information
to the cloud and stores it there; the processed digital data are then instantly displayed through
the LCD attached to the machine. By accessing the cloud storage with a username and
password, the concerned person’s health care teams/doctors, and other health staff can collect
these data for the assessment and follow-up of that patient. Besides that, the family
members/guardians can use and evaluate these data for awareness of the patient's current health
status. Moreover, the system is connected to a GPS module. In emergencies, the concerned
team can be positioning the patient or the person with this device. The setup continuously
evaluates and transfers the data to the cloud and also the user can prefix a normal value range
for the evaluation. For example, the blood pressure normal value is universally prefixed
between 80/120 mmHg. Similarly, the Remote Health Monitoring System (RHMS) is also
allowed to fix the range of values referred to as normal coefficients. This loT-based miniature
system 11x10x10 cm3 with a low weight of 500 gr only consumes 10 mW. This smart
monitoring system is manufactured for 100 GBP (British Pound Sterling), and can facilitate the
communication between patients and health systems, but also it can be employed for numerous
other uses including communication sectors in the aerospace and transportation systems.

Keywords: Embedded Technology, Telemonitoring system, Microcontroller, Arduino
UNO, Cloud storage, GPS, RHMS, Remote Health Monitoring System, Alert system.
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EMPLOYING SPEECH EMOTION RECOGNITION AS A LONGITUDINAL
BIOMARKER FOR ALZHEIMER'’S DISEAS

Jianyu Zhengyu , C Zhang hen, Sihong Zhang, Xusheng He , Zhang Wei

Daiichi University of Pharmacy- Japan

Abstract:

Alzheimer’s disease (AD) is a progressive neurodegenerative disorder that affects millions of
people worldwide and is characterized by cognitive decline and behavioral changes. People
living with Alzheimer’s disease often find it hard to complete routine tasks. However, there are
limited objective assessments that aim to quantify the difficulty of certain tasks for AD patients
compared to non-AD people. In this study, we propose to use speech emotion recognition
(SER), especially the frustration level as a potential biomarker for quantifying the difficulty
patients experience when describing a picture. We build an SER model using data from the
IEMOCAP dataset and apply the model to the DementiaBank data to detect the AD/non-AD
group difference and perform longitudinal analysis to track the AD disease progression. Our
results show that the frustration level detected from the SER model can possibly be used as a
cost-effective tool for objective tracking of AD progression in addition to the Mini-Mental State
Examination (MMSE) score.

Keywords: Alzheimer’s disease, Speech Emotion Recognition, longitudinal
biomarker, machine learning.
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EVALUATING HIP MUSCULAR IMBALANCE IN RHEUMATISM PATIENTS: AN
ASSESSMENT

Anthony Banitsas , Konstantinos Bawa

North China Institute of Science and Technology- China

Abstract:

Rheumatism is a muscular disorder that affects the muscles of the upper and lower limbs. This
condition could potentially progress to impair the movement of patients. This study aims to
investigate the hip muscular imbalance in patients with chronic rheumatism. A clinical trial
involving a total of 15 participants, made up of 10 patients and five control subjects, took place
in KATH Hospital between August and September. Participants recruited for the study were of
age 54 + 8 years, weight 65 + 8 kg, and height 176 + 8 cm. Muscle signals were recorded from
the rectus femoris, and vastus lateralis on the right and left hip of participants. The parameters
used in determining the hip muscular imbalances were the maximum voluntary contraction
(MVC%), the mean difference, and hip muscle fatigue levels. The mean signals were compared
using a t-test, and the metrics for muscle fatigue assessment were based on the root mean square
(RMS), mean absolute value (MAV) and mean frequency (MEF), which were computed
between the hip muscles of participants. The results indicated that there were significant
imbalances in the muscle coactivity between the right and left hip muscles of patients. The
patients” MVC values were observed to be above 10% when compared with control subjects.
Furthermore, the mean difference was seen to be higher with p > 0.002 among patients, which
indicated clear differences in the hip muscle contraction activities. The findings indicate
significant hip muscular imbalances for patients with rheumatism compared with control
subjects. Information about the imbalances among patients will be useful for clinicians in
designing therapeutic muscle-strengthening exercises.

Keywords: Muscular, imbalances, rheumatism, hip.
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ENHANCED CORONARY HEART DISEASE PREDICTION USING ECG ANALYSIS
WITH RESNET AND BI-LSTM

Yang Zhang, Jian He

Nagoya Zokei University of Art & Design- Japan

Abstract:

Heart disease is one of the leading causes of death in the world, and coronary heart disease
(CHD) is one of the major heart diseases. Electrocardiogram (ECG) is widely used in the
detection of heart diseases, but the traditional manual method for CHD prediction by analyzing
ECG requires lots of professional knowledge for doctors. This paper presents sliding window
and continuous wavelet transform (CWT) to transform ECG signals into images, and then
ResNet and Bi-LSTM are introduced to build the ECG feature extraction network (namely
ECGNet). At last, an auxiliary system for CHD prediction was developed based on modified
ResNet18 and Bi-LSTM, and the public ECG dataset of CHD from MIMIC-3 was used to train
and test the system. The experimental results show that the accuracy of the method is 83%, and
the F1-score is 83%. Compared with the available methods for CHD prediction based on ECG,
such as kNN, decision tree, VGGNet, etc., this method not only improves the prediction
accuracy but also could avoid the degradation phenomenon of the deep learning network.

Keywords: Bi-LSTM, CHD, coronary heart disease, ECG, electrocardiogram, ResNet,
sliding window.
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ANOVEL MULTIRESOLUTION APPROACH FOR ROBUST AFFINE PARAMETER
ESTIMATION OPTIMIZATION

Jefy Dinesh Peter

University of Novo Mesto, Novo Mesto- Slovenia

Abstract:

This paper describes a new method for affine parameter estimation between image sequences.
Usually, the parameter estimation techniques can be done by least squares in a quadratic way.
However, this technique can be sensitive to the presence of outliers. Therefore, parameter
estimation techniques for various image processing applications are robust enough to withstand
the influence of outliers. Progressively, some robust estimation functions demanding non-
quadratic and perhaps non-convex potentials adopted from statistics literature have been used
for solving these. Addressing the optimization of the error function in a factual framework for
finding a global optimal solution, the minimization can begin with the convex estimator at the
coarser level and gradually introduce nonconvexity i.e., from soft to hard redescending non-
convex estimators when the iteration reaches finer level of multiresolution pyramid.
Comparison has been made to find the performance of the results of proposed method with the
results found individually using two different estimators.

Keywords: Image Processing, Affine parameter estimation, Outliers, Robust Statistics, Robust
M-estimators
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DENGUE TRANSMISSION MODELING: EXPLORING INTERACTIONS
BETWEEN INFANTS, PREGNANT WOMEN, AND ANTIBODIES

R.P. Pongsumpun

University of Pristina in North Mitrovica- Kosovo

Abstract:

Dengue, a disease found in most tropical and subtropical areas of the world. It has become the
most common arboviral disease of humans. This disease is caused by any of four serotypes of
dengue virus (DEN1-DEN4). In many endemic countries, the average age of getting dengue
infection is shifting upwards, dengue in pregnancy and infancy are likely to be encountered
more frequently. The dynamics of the disease is studied by a compartmental model involving
ordinary differential equations for the pregnant, infant human and the vector populations. The
stability of each equilibrium point is given. The epidemic dynamic is discussed. Moreover, the
numerical results are shown for difference values of dengue antibody.

Keywords: Dengue antibody, infant, pregnant human, mathematical model.
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COMPARATIVE EVALUATION OF DENGUE PATIENTS: PREGNANT VS. NON-
PREGNANT COHORTS

Chat Peseeko

University of the Aegean- Greece

Abstract:

This paper examines long-range dependence or longmemory of financial time series on the
exchange rate data by the fractional Brownian motion (fBm). The principle of spectral density
function in Section 2 is used to find the range of Hurst parameter (H) of the fBm. If 0< H <1/2,
then it has a short-range dependence (SRD). It simulates long-memory or long-range
dependence (LRD) if 1/2< H <1. The curve of exchange rate data is fBm because of the specific
appearance of the Hurst parameter (H). Furthermore, some of the definitions of the fBm, long-
range dependence and selfsimilarity are reviewed in Section Il as well. Our results indicate that
there exists a long-memory or a long-range dependence (LRD) for the exchange rate data in
section I1l. Long-range dependence of the exchange rate data and estimation of the Hurst
parameter (H) are discussed in Section IV, while a conclusion is discussed in Section V.

Keywords: Fractional Brownian motion, long-rangedependence, memory, short-range
dependence.

CONFERENCE BOOK Academy Global Publishing House | 187



https://publications.waset.org/search?q=Chatchai%20Pesee
https://publications.waset.org/search?q=Fractional%20Brownian%20motion
https://publications.waset.org/search?q=long-rangedependence
https://publications.waset.org/search?q=memory
https://publications.waset.org/search?q=short-range%20dependence.
https://publications.waset.org/search?q=short-range%20dependence.

o CONFEREy
S

S

BURSA 2nd INTERNATIONAL CONFERENCE ON MATHEMATICS AND ENGINEERING
MAY 10 - 12,2024 —- BURSA
ISBN: 978-625-6283-15-2

COMPARATIVE ANALYSIS OF DENGUE PATIENTS: PREGNANT VS. NON-
PREGNANT MODELS

Randa Pongsumpun

Applied Science Private University- Jordan

Abstract:

We used mathematical model to study the transmission of dengue disease. The model is
developed in which the human population is separated into two populations, pregnant and non-
pregnant humans. The dynamical analysis method is used for analyzing this modified model.
Two equilibrium states are found and the conditions for stability of theses two equilibrium states
are established. Numerical results are shown for each equilibrium state. The basic reproduction
numbers are found and they are compared by using numerical simulations.

Keywords: Basic reproductive number, dengue disease, equilibrium states, pregnancy.
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MODELING DENGUE DISEASE DYNAMICS INCORPORATING VIRUS
INCUBATION PERIOD IN MATHEMATICAL FRAMEWORK

Penabe. Pongsumpun

Federal University of Reconcavo da Bahia- Brazil

Abstract:

Dengue virus is transmitted from person to person through the biting of infected Aedes Aegypti
mosquitoes. DEN-1, DEN-2, DEN-3 and DEN-4 are four serotypes of this virus. Infection with
one of these four serotypes apparently produces permanent immunity to it, but only temporary
cross immunity to the others. The length of time during incubation of dengue virus in human
and mosquito are considered in this study. The dengue patients are classified into infected and
infectious classes. The infectious human can transmit dengue virus to susceptible mosquitoes
but infected human can not. The transmission model of this disease is formulated. The human
population is divided into susceptible, infected, infectious and recovered classes. The mosquito
population is separated into susceptible, infected and infectious classes. Only infectious
mosquitoes can transmit dengue virus to the susceptible human. We analyze this model by using
dynamical analysis method. The threshold condition is discussed to reduce the outbreak of this
disease.

Keywords: Transmission model, intrinsic incubation period, extrinsic incubation period, basic
reproductive number, equilibriumstates, local stability.
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STOCHASTIC RESONANCE IN NONLINEAR SIGNAL DETECTION:
AMPLIFYING WEAK SIGNALS WITH NOISE

Youguofo Wang, Lenanmo Wu Yo

Choson University of Physical Education- North Korea

Abstract:

Stochastic resonance (SR) is a phenomenon whereby the signal transmission or signal
processing through certain nonlinear systems can be improved by adding noise. This paper
discusses SR in nonlinear signal detection by a simple test statistic, which can be computed
from multiple noisy data in a binary decision problem based on a maximum a posteriori
probability criterion. The performance of detection is assessed by the probability of detection
error Per . When the input signal is subthreshold signal, we establish that benefit from noise
can be gained for different noises and confirm further that the subthreshold SR exists in
nonlinear signal detection. The efficacy of SR is significantly improved and the minimum of
Per can dramatically approach to zero as the sample number increases. These results show the
robustness of SR in signal detection and extend the applicability of SR in signal processing.

Keywords: Probability of detection error, signal detection, stochastic resonance.
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EXPLORING COMPUTATIONAL GEOMETRY THROUGH TWO SPATIAL
EXPERIMENTS

Marco lee Hemmerling

University of Da Nang- Vietnam

Abstract:

The paper outlines the relevance of computational geometry within the design and production
process of architecture. Based on two case studies, the digital chain - from the initial
formfinding to the final realization of spatial concepts - is discussed in relation to geometric
principles. The association with the fascinating complexity that can be found in nature and its
underlying geometry was the starting point for both projects presented in the paper. The
translation of abstract geometric principles into a three-dimensional digital design model —
realized in Rhinoceros — was followed by a process of transformation and optimization of the
initial shape that integrated aesthetic, spatial and structural qualities as well as aspects of
material properties and conditions of production.

Keywords: Architecture, Computer  Aided  Architectural  Design, 3D-Modeling, Rapid
Prototyping, CAD/CAM.
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STUDY ON THE VIABILITY OF EMBEDDED REAL-TIME SYSTEMS

Yong Xia, JIN

Changsusan University- North Korea

Abstract:

Introducing survivability into embedded real-time system (ERTS) can improve the survivability
power of the system. This paper mainly discusses about the survivability of ERTS. The first is
the survivability origin of ERTS. The second is survivability analysis. According to the
definition of survivability based on survivability specification and division of the entire
survivability analysis process for ERTS, a survivability analysis profile is presented. The
quantitative analysis model of this profile is emphasized and illuminated in detail, the
quantifying analysis of system was showed helpful to evaluate system survivability more
accurate. The third is platform design of survivability analysis. In terms of the profile, the
analysis process is encapsulated and assembled into one platform, on which quantification,
standardization and simplification of survivability analysis are all achieved. The fourth is
survivability design. According to character of ERTS, strengthened design method is selected
to realize system survivability design. Through the analysis of embedded mobile video-on-
demand system, intrusion tolerant technology is introduced in whole survivability design.

Keywords: ERTS (embedded real-time system), survivability, quantitative
analysis, survivability specification, intrusion tolerant
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