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Paper Title Presenter Session Name Date Time Place
An Empirical Comparison
f Cl L1 2
N C a‘ude, ama, and Pinar Ersoy Al and LLM November 20, 11:00-11:10 Center Hall
Gemini for Aspect-Level Thursday
Sentiment
LLM-Based Contract—
Invoice Compliance and November 20
Anomaly Analysis on Burak Yildizak Aland LLM ’ 11:10-11:20 Center Hall
. . . Thursday
Turkish Financial
Documents
Dynamic Multi-Criteria
A‘malys'ls of Travel Safety Dogan Ozcan Aland LLM November 20, 11:20-11:30 Center Hall
Risks with Large Language Thursday
Models
Dogal Dil ile Hibrit Veri
Etkilesimi: Coklu Ajan .
Tabanli Yapay Zeka Abdulkadir Al and LLM November 20, 11:30-11:40 Center Hall
. . Karabacak Thursday
Destekli Analiz ve
Gorsellestirme Platformu
Finansal Hareketlerin
Analizi i¢in Dogal Dil . November 20,
. Dilara Hazirl Al LL 11:40-11: Hall
Isleme Tabanh Katmanlh vlara Haziriar and LLM Thursday 0-11:50 Center Ha
Mutabakat Sistemi
Open Source LLM ile November 20
Tableau Entegreli Veri Busra Sabak Al and LLM M ’ 11:50-12:00 Center Hall
. 7 Thursday
Analiz Asistan1
An Al-Based Question-
Answering System for November 20,
Z Dest Al LLM 12:00-12:1 ter Hall
Corporate Documents: VK eynep Lestan and Thursday 00 0 Center Ha
ArtiFin
D,l_] 1Eal Donu'§umun Sat1§' Kerem Yilmaz Al and LLM November 20, 12:10-12:20 Center Hall
Giicii: AgenticAl Destekli Thursday
Cok Kaynakl1 Veri
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Entegrasyonu ve Proaktif
Satis Firsat1 Yonetimi

Designing for
Explainability and Data
Sovereignty: A Design
Principles Approach for
LLM-Augmented FinTech
Analytics

Dr. Begiim Al

Al and LLM

November 20,
Thursday

12:20-12:30

Center Hall

A Modular Semantic Kernel
Agent for Automated Code
Review and Refactoring
Feedback

Semih Yazicl

Al and LLM

November 20,
Thursday

12:30-12:40

Center Hall

Place

Paper Title

Presenter

Session Name

Date

Time

Strategic Design for
Sustainability: Education
and Research Examples

Kiigiiksayrag

Elif

Green Energy and
Sustanability

November 20,
Thursday

11:40-11:50

Saloon 2

Kahramanmaras Kagat
Fabrikasi'nda Is1 Geri
Kazanimi, Mikrobiyolojik
Kirlilikle Miicadele ve Su
Tasarrufu Olanaklarinin

Arastirilmasi

Sibel Bilgi¢
Kara

Green Energy and
Sustanability

November 20,
Thursday

11:50-12:00

Saloon 2

Development of Ash-Based
Paving Stones Through the
Utilization of Industrial
Ash Generated During
Urban Waste Disposal
Processes

Giilin Kizilay

Green Energy and
Sustanability

November 20,
Thursday

12:00-12:10

Saloon 2

Trisiloksan ve
Polihidroksikarboksilik
Asitlerin (PHCA) Pamuk
(Gossypium hirsutum L.)
Yetistiriciliginde Su Ayak
izini Azaltmadaki Etkileri

Veli [lhan

Green Energy and
Sustanability

November 20,
Thursday

12:10-12:20

Saloon 2

Lojistigi icin Paradigma
Degistiren Eko-Tasarim:

Siirdiiriilebilir Soguk Zincir

Hiiner Aydin

Green Energy and
Sustanability

November 20,
Thursday

12:20-12:30

Saloon 2

www.rdconf.com
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Metalize Baski
Teknolojisiyle Gelistirilen,
Karbon Ayak izi Diisiik,
Geri Doniisiime Hazir
Termal Ortii
Paper Title Presenter Session Name Date Time Place
Design and
2
Tarimda Dijital Denge Ahmet Mermer Material N?r‘::::;; 0, 11:00-11:10 Saloon 1
Engineering y
Arag I¢i Hava Kalitesinin .
Tyilestirilmesinde Biyo- Design and November 20
Katkili ABS Kompozitlerin Songiil Kiling M'aterutl Thursday 11:10-11:20 Saloon 1
Engineering
Kullanim1
Investigation of Mechanical
Properties of Hemp . Design and
Hurd/PP Composites for the Beyza Gizem Material November 20, 11:20-11:30 Saloon 1
o Duman . . Thursday
Application of Water Engineering
Irrigation Pipes
Polioksimetilen (POM)
Esasl1 Yataklarda Yag Design and
Kanal1 Sayisinin Rotil Birol Ogluoglu Material November 20, 11:30-11:40 Saloon 1
P R . . Thursday
Omrii Uzerindeki Etkisinin Engineering
incelenmesi
Synthesis and
Characterization of Design and November 20
Stereoselective Ozonides Orhan Isik Material ! 11:40-11:50 Saloon 1
. . . . Thursday
for Sustainable Textile Wet Engineering
Processes
Evaluation of ROPS and . Design and
Hii t N 20,
FOPS Tests for Structural iseyin Same Material ovember 20 11:50-12:00 Saloon 1
A . Kartal . . Thursday
Integrity of Forklifts Engineering
IEC 60317-46 Standardina Design and
Gore Yuvarlak Emaye‘ Balar Hamide Termek Material November 20, 12:00-12:10 Saloon 1
Tellerde, Aromatik . . Thursday
.. Engineering
Polyimide Esashi
izolasyonun Aragtirilmasi

www.rdconf.com
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ve Uretiminin
Optimizasyonu
Effect of Amorphous Silica—-
Forming Additive on Design and
Porosity afld Mechanical Yunus Ion Material November 20, 12:10-12:20 Saloon 1
Strength in Autoclaved Grecu Eneineerin Thursday
Aerated Concrete Thermal 8 8
Insulation Board
W-Mo-Si-B Sisteminin SHS Design and November 20
yontemiyle Uretimi ve Merve Cavlak Material ’ 12:20-12:30 Saloon 1
. . . Thursday
Karakterizasyonu Engineering
Pressure-Controlled Runner Design and
Optimization and Filling Muhammet . November 20,
1 12:30-12:4 1 1
Balance Analysis in Multi- Furkan Calik E?;::f:;n Thursday 30 0 Saloon
Cavity Injection Molds 8 8
A Compact Non-Intrusive
Measurement System for Desien and
Critical‘ Din?ensions and 3 ilker o Ma%erial November 20, 12:40-12:50 Saloon 1
Calibration Chart Degirmencioglu Eneineerin Thursday
Generation of Underground 8 8
Fuel Tanks
Rotil-Rotbas1
Parcal ki Ek: 1 Desi
argav anndaki Eksene . Mustafa Ata esign _a nd November 20,
Boslugun Nanokompozit Afvon Material Thursda 12:50-13:00 Saloon 1
Yataklar Kullanilarak yo Engineering sday
Tyilestirilmesi
Paper Title Presenter Session Name Date Time Place
Determination of
Transformation Efficiency
of Sm‘ne Tomato Ger'lotypes Merve Yigit Food Tecl.molo'gles November 20, 13:30-13:40 Center Hall
Using Agrobacterium- and Engineering Thursday
Mediated Transformation
Method
Ev Tipi Ankastre Firin da .
. Food Technol N 20,
Kat Kat Pigirme Teknolojisi || irem Biyiklt ood Technologies ovember 20 13:40-13:50 Center Hall
.. . and Engineering Thursday
Tabanli Enerji Verimli ve
Zaman Tasarruflu Cok

www.rdconf.com
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Katmanli Gida Kurutma
Uygulamasi

Lactiplantibacillus
Zenginlestirilmis
Mikrofiliz Unlarindan

Gelistirilen Fonksiyonel

Besinsel ve Biyoaktif

plantarum SH5 Kiiltiirii ile

Noodle Formiilasyonlarinin

Ozelliklerinin incelenmesi

Cihat Giiner

Food Technologies
and Engineering

November 20,
Thursday

13:50-14:00

Center Hall

Nohut Ununun Besinsel
Kompozisyonunun ve

Potansiyel Kullaniminin
Degerlendirilmesi

Ekstriizyon Teknolojisinde

Gizem Sevval
Tomar

Food Technologies
and Engineering

November 20,
Thursday

14:00-14:10

Center Hall

Uretim ve Kaynak
Verimliligi

Dogal Maden Sulu Clean-
Label Noodle Serisi: Yerli
Kaynaklarla Siirdiiriilebilir

Yusuf
Cakmakg1

Food Technologies
and Engineering

November 20,
Thursday

14:10-14:20

Center Hall

The Effect of Starch and
Hydrocolloids on the

Sauces

Stability of Emulsion Based

Cigdem
Karakaya

Food Technologies
and Engineering

November 20,
Thursday

14:20-14:30

Center Hall

Sinerjik Etkileri ile
Bagisiklik Destekleyici

Cigneme Tableti:Ulker
Everwell Force

Biyoaktif Bilesikler iceren

Biisra Ornek

Food Technologies
and Engineering

November 20,
Thursday

14:30-14:40

Center Hall

Yer Fistiginin Besin
Bilesiminin
Degerlendirilmesi

Sena Erol

Food Technologies
and Engineering

November 20,
Thursday

14:40-14:50

Center Hall

Development of a
Symbiotic Snacks Bar
Product

Merve Al

Food Technologies
and Engineering

November 20,
Thursday

14:50-15:00

Center Hall

Paper Title

Presenter

Session Name

Date

Time

Place
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A Modular and Foldable
Detector Design: An
Industrial Design Approach
for Spatial Efficiency and
User-Centered Ergonomics

Oksan Eyliil
Danisman
Aktay

Design

November 20,
Thursday

14:00-14:30

Saloon 2

MUTFAK
MOBILYALARINDA
ULTRAVIOLE
TEKNOLOJISININ
HAMMADDELERE
ENTEGRASYONU

Mehmet
Oguzhan
Okusluk

Design

November 20,
Thursday

14:30-14:40

Saloon 2

Is1 Yalittmli Cam
Uretiminde Argon Gaz1
Dolum Prosesi ve
Uygulamasi

Mustafa Gokay
Ispirgil

Design

November 20,
Thursday

14:40-14:50

Saloon 2

Experience Design through
Hydrodynamic Flow
Control and Geometric
Innovations: ECLIPSE
Water Slide

Kiibra Tuna

Design

November 20,
Thursday

14:50-15:00

Saloon 2

Development of a New
Door System with High
Thermal Resistance and
Improved Sealing
Performance for
Refrigerated Display
Cabinets

Fatma Nur
Erdogmus

Design

November 20,
Thursday

15:10-15:20

Saloon 2

Paper Title

Presenter

Session Name

Date

Time

Place

CarrGo® Sorter: Parcel
Sorting System with
Autonomous Multi-Robots

Ali Han Polat

Computer Science
and Al

November 20,
Thursday

14:00-14:10

Saloon 1

Analog Video (CVBS/AHD)
Goriintiiniin Sayisala
Déoniistiiriiliip Internet
Aginda iletimi

Talip Ege
Seckin ilbars

Computer Science
and Al

November 20,
Thursday

14:10-14:20

Saloon 1

www.rdconf.com
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Shopperline: Ger¢ek
Zamanli Goriintii isleme ile . Computer Science November 20,
Akilli Magaza Analitigi Nadir Kocalar and Al Thursday 14:20-14:30 Saloon1
Platformu
A New Approach Based on
Ensemble Clustering for the Esra Tabas Computer Science November 20,
14:30-14:4 1 1
Fabric Color Batching Asiltiirk and Al Thursday 30 0 Saloon
Problem
The Development of a .
Platform as a Service for Deniz Tahmaz Computer Science November 20, 14:40-14:50 Saloon 1
e . and Al Thursday
Game Key Distribution
Real-Time Vision Al for
Assembly Lines: A Position Safa Taner Computer Science November 20,
14:50-15: 1 1
Paper on Defect Detection Cetin and Al Thursday 50-15:00 Saloon
and Throughput Gains
Design and Implementation
of a Real-Time Biometric- Utku Baris Computer Science November 20,
Based Smart Monitor Yagci and Al Thursday 15:00-15:10 Saloon 1
System
Abdiilsamet
Topal (
Techmax
Technology
Yazil Ti
Merkezi ve giivenli bir an 1§§S)an 1
.uzakt'a.n u;en.k y"ovnetlm Zeynep Sevval Computer Science November 20, 15:10-15:20 Saloon 1
sistemi ile derin 6grenme and Al Thursday
. . . . Sener (Techmax
tabanli miisteri analizi
modiillerinin gelistirilmesi Technology
° € gelis ! ¢! Yazilim San Tic
As)
Seda Gunes
Ozturk
Visual Discovery in Retail:
Operationalizing AI- Computer Science November 20, . .
Powered Visual Search at Mert Alacan and Al Thursday 15:20-15:30 Saloon1
Boyner
Paper Title Presenter Session Name Date Time Place

www.rdconf.com
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A Data-Driven Framework
for API Manufactur.ers, Diren Dilan AI and Machine November 20,
Patents and Occupational . 15:20-15:30 Center Hall
. . Dernek Learning Thursday
Safety in Pharmaceutical
Development
The Role of ice.berg Idea
Manageme.ent System in Eda Cikoglu Al and M'achme November 20, 15:30-15:40 Center Hall
Transforming Corporate Learning Thursday
Innovation Culture
Classifying Operator
Experience from Electric . .
Screwdriving Signals: A Kadgr Elrl:lbay Al ?‘eirl\:;:hme N(,)r‘:z:;: 20, 15:40-15:50 Center Hall
BiLSTM-Based Study with y 8 y
External Validation
Designing an AI-Powered
Product Entry Assistant for Merve Elif AI and Machine November 20,
15:50-16: Hall
E-Commerce Marketplaces: Celik Learning Thursday 5:50-16:00 Center Ha
A Position Paper
Fatth Mehmed
Secure Use of Artifical Bilgin, A1 .
Al h
Intelligence with Artifical ii Aydin, Tugberk and M.a cne November 20, 16:00-16:10 Center Hall
. Learning Thursday
Intelligence Based Control ;i Zurnaci, Engin
Biliaa
Ev Tekstili Sektoriinde .
Stok Optimizasyonuna Merve Yilmaz Al ?irl\:;:hme N(,}‘:gb;: 20, 16:10-16:20 Center Hall
Yonelik Alokasyon Modeli € J sday
A Temporal-Weighted
Hybrid Recommender for Ugur Baris Al and Machine November 20,
2 16:20-16: Hall
B2B Vehicle Auctions Using Oztiirk Learning Thursday 6:20-16:30 Center Ha
Word2Vec Embeddings
Credit Scoring with
Machine Learning Sinan Uzun Al and M.achlne November 20, 16:30-16:40 Center Hall
Supported by E-Commerce Learning Thursday
Data
A Multimodal Deep .
AI and Mach N ber 20,
Learning Framework for Alper Saylam an .a cune ovember 16:40-16:50 Center Hall
o, K Learning Thursday
Predicting Machine
Anomalies Using IoT-

www.rdconf.com
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Enabled Vibration and
Sound Data

Sovereign, Efficient, and
Reliable CPU
Configuration: A Data-
Driven Recommendation
Module for E-Commerce

Alper Kemal
Kececi

Al and Machine
Learning

November 20,
Thursday

16:50-17:00

Center Hall

Leveraging Machine
Learning for Real-Time
Fraud Detection in
Transaction Systems

Utku Baris
Yagci

Al and Machine
Learning

November 20,
Thursday

17:00-17:10

Center Hall

Anomaly Detection System
for Distributed Job
Processing within

Microservice Architectures

Ramazan Pekin

Al and Machine
Learning

November 20,
Thursday

17:10-17:20

Center Hall

Paper Title

Presenter

Session Name

Date

Time

Place

Development of a Secure

Structural Component to

Mitigate Environmental
Contamination at Ports
During the Transfer of
Granular Materials in

Global Maritime Logistics:
Ecological Port Loading
Bunker

Ozge Giiler

Mechanical
engineering

November 20,
Thursday

15:50-16:00

Saloon 1

Structural Behavior
Analysis of Rail-Mounted
Portal Cranes Equipped
with a 360° Rotatable
Spreader Mechanism Using
the Finite Element Method

Samet
Dénerkaya

Mechanical
engineering

November 20,
Thursday

16:00-16:10

Saloon 1

Improving Cold Forging of
304HC Stainless Steel
through Induction
Preheating: A Comparative
Industrial Study

Muhammed
Kaan Kiling

Mechanical
engineering

November 20,
Thursday

16:10-16:20

Saloon 1

www.rdconf.com
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Analytical Prediction and
E i 1 Validati f . hanical 2
xperimental Va ‘1dat10n o Can icmez Mef anica November 20, 16:20-16:30 Saloon 1
Bolt Self-Loosening under engineering Thursday
Vibration
Finite Element Analysis of
hanical 2
Stress Pin Application in a Tolga Aydin eMnegn::rlic: N?F‘;fl::;; 0, 16:30-16:40 Saloon 1
Lobular Cold Forging Die 8 8 y
Aliiminyum Gévdeli Gemi .
Saft Sizdirmazlik Hasan Ertugrul Me?ham‘c al November 20, 16:40-16:50 Saloon 1
. . engineering Thursday
Elemaninin Gelistirilmesi
Tire Cavity Noise
Reduction by Using . Mechanical November 20,
Berk i 16:50-17: 1 1
Helmholtz-Based Sandwich erk Ozgiir engineering Thursday 6:50-17:00 Saloon
Resonator
Rot Mili Kapama . .
Aparatinin Tork Degerleri Ali Yazgan- Me?ham‘c al November 20, 17:00-17:10 Saloon 1
. . Yaser Akpinar engineering Thursday
Uzerine Incelenmesi
hBN Katkisinin Farkli POM
Tabanli Kompozitlerde .
(100NC ve 100KM) Cekme Ali Yazgan Mnegi'a“::l N‘;‘:Eb;: 20, 17:10-17:20 Saloon 1
ve Asinma Ozelliklerinin engineering sday
incelenmesi
Paper Title Presenter Session Name Date Time Place
Atrtificial Intelligence-
Fased 'Ro'ute Optlml‘zatlon Cihan Ozmen Artlflcml Nover‘nber 21, 10:10-10:20 Center Hall
in Logistics: A Sustainable Intelligence Friday
Approach
Satin Alma fliskisiyle
Kurulan Miisteri-Arag
Bipartit Graf hSAGE Artificial N 21,
ipartit Grafi Grap S ,G Abdullah Sezdi raica over‘nber 10:20-10:30 Center Hall
Tabanli Kenar Tahmini ve Intelligence Friday
Gomme Odakl1 Miisteri
Segmentasyonu

www.rdconf.com
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A Smart Shopping Cart:
Shopper®

Onur
Melikoglu

Artificial
Intelligence

November 21,
Friday

10:30-10:40

Center Hall

Machine Learning-Based
Vehicle Renewal
Prediction: A Hybrid
Approach for Customer
Retention in Premium
Automotive Markets

Selguk Bayraci

Artificial
Intelligence

November 21,
Friday

10:40-10:50

Center Hall

Probability-Calibrated

Ensemble Methods for

Automotive CRM Lead
Scoring

Bilal Sedef

Artificial
Intelligence

November 21,
Friday

10:50-11:00

Center Hall

Al-Powered Customer
Review Management:
Designing a Next-
Generation NLP Platform
for E-Commerce

Merve Elif
Celik

Artificial
Intelligence

November 21,
Friday

11:00-11:10

Center Hall

Design and Development
of a Customer Data
Platform for Loyalty
Programs: Data
Deduplication and
Personalized Marketing
Infrastructure

Erhan Efe

Artificial
Intelligence

November 21,
Friday

11:10-11:20

Center Hall

Operasyon Maliyetine
Duyarl1 Vektoér Arama:
Uretim Kosullarinda ANNS
Secimi i¢in Pratik Bir
Cerceve

Melek Turan

Artificial
Intelligence

November 21,
Friday

11:20-11:30

Center Hall

Airline Crew Hotel
Assignment: An
Optimization Framework
for Fairness and Efficiency

Seyit Ulutas

Artificial
Intelligence

November 21,
Friday

11:30-11:40

Center Hall

EARS-XTSK: Privacy-
Preserving Global
Explainability in Cross-Silo
Federated Two-Tower
Recommendation Systems
via Server-Side TSK Fuzzy
Rule Distribution

Deniz Altay
Ava

Artificial
Intelligence

November 21,
Friday

11:40-11:50

Center Hall

www.rdconf.com
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A Decision Support
F k £ Artificial 21
ramework for Customer Ayse Sali rt1.1c1a Nover.nber , 11:50-12:00 Center Hall
Loyalty Program Managers: Intelligence Friday
Reward Mix Optimization
A Web-Based Credit Card
Payment Architecture for
Dealer Portals: Android
. POS I‘ntegrat{on, Adnan Erdogan Artlflcml Nover'nber 21, 12:00-12:10 Center Hall
Microservice Design, and Intelligence Friday
Behavioural Segmentation
for Data-Driven Dealer
Management
Operational Excellence in e .
Customer Service via Al- Erem Karalar Amfmml Nover.nber 2L, 12:10-12:20 Center Hall
. Intelligence Friday
Powered Call Analysis
AI-Powered Multi-Agent
Fashion A‘ssmtant f-or Seza Dursun Art1f1c1al Novethnber 21, 12:20-12:30 Center Hall
Personalized Retail Intelligence Friday
Recommendations
Paper Title Presenter Session Name Date Time Place
Development of Yarn
Detection Sensor for . Textile Engineering November 21,
lih k 10:30-10:4 1 1
Circular Patterned Yarn Neslihan Okyay and Industry 4.0 Friday 0:30-10:40 Saloon
Dyeing Machine
Optimization of Sleep
Comfort in Mattresses . o . . .
Using Temperature-Positive Zekiye Erdogan | Textile Engineering Nover‘nber 2L, 10:40-10:50 Saloon 1
\e Karakog and Industry 4.0 Friday
Sensitive New Foam
Technology
An Integrated Deep
Learning Framework for
Moh Textile Engi i N 21,
Automated Quality Control onamma d extie Englneering over‘nber 10:50-11:00 Saloon 1
AR Muttaqi and Industry 4.0 Friday
and Process Optimization
in Slasher Indigo Dyeing
igati Textile Engi i N 21,
Investigation of the Yusuf Kog exti e tngineering ovember 11:00-11:10 Saloon 1
Comfort and Quality and Industry 4.0 Friday
Properties of Knitted
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Garments Produced with
Raised Yarn

Development of a Process
to Prevent Back
Contamination Caused by
Cationization After
Cationic Digital Reactive
Printing on Cotton Knitted
Fabrics

Sena Efsun
Alpaslan

Textile Engineering
and Industry 4.0

November 21,
Friday

11:10-11:20

Saloon 1

Ozon Yikama ile Batik
Efekt Eldesi Prosesi
Gelistirilmesi

Bilge ince Kara

Textile Engineering
and Industry 4.0

November 21,
Friday

11:20-11:30

Saloon 1

Cevre Dostu Denim
Efektlendirme igin Kopiik
ve Islak Ozon
Teknolojilerinin Birlikte
Kullanimi1

Merve
Gideroglu

Textile Engineering
and Industry 4.0

November 21,
Friday

11:30-11:40

Saloon 1

The Bleaching of Woven
Fabrics Using the Foam
Application Technique

Aylin Kusen

Textile Engineering
and Industry 4.0

November 21,
Friday

11:40-11:50

Saloon 1

Optimization of Pultrusion
Process Parameters for
Carbon Fiber/Epoxy
Composites

Omiir Alkan

Textile Engineering
and Industry 4.0

November 21,
Friday

11:50-12:00

Saloon 1

Siirdiiriilebilir Uretim
Hedefi Dogrultusunda
Pamuk Liflerinin Yeni
Nesil Poliakrilonitril
Lifleriyle Olan
Karisimlarinin Reaktif
Boya ile Tek Banyolu
Boyanmasi

Seda Keskin
Atak

Textile Engineering
and Industry 4.0

November 21,
Friday

12:00-12:10

Saloon 1

The Green Step Upper: A
Novel Sustainable Bonding
Method Replacing Solvent-

Based Adhesives in
Footwear Upper Assembly

Baris Bekiroglu

Textile Engineering
and Industry 4.0

November 21,
Friday

12:10-12:20

Saloon 1

An Innovative Approach to
Technical Textiles:
Assessing the Performance

Merve Yarali
Kinhi

Textile Engineering
and Industry 4.0

November 21,
Friday

12:20-12:30

Saloon 1
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of Olefin-Based Outdoor
Fabrics
Paper Title Presenter Session Name Date Time Place
Improving the Accuracy of .
. . Electrical
Location Data 1.n UWB- Ramazan Kavak Electronics Nover'nber 21, 10:30-10:40 Saloon 2
Based RTLS Using Deep Eneineerin Friday
Learning Methods 8 8
Artificial Intelligence-
Assisted Control of Light Electrical
. .. . . November 21,
Pipe & LED Luminaire Levent Dogan Electronics . 10:40-10:50 Saloon 2
. - . . Friday
Hybrid Tunnel Lighting Engineering
System
UWB-Based High-Precision .
Real-Time Positioning and Electrical November 21
L. . 8 Onur Yilmaz Electronics ven ’ 10:50-11:00 Saloon 2
Multi-Dimensional Eneineerin Friday
Visualization & J
Cok Protokolliit SCADA . Electrical
h 1
Mimarileri i¢in Test Micahit Electronics NoveI}lber 21, 11:00-11:10 Saloon 2
. Lo Karaman L Friday
Yontemi Onerisi Engineering
. . Electrical
. 0G s ebelfemn 5G lle.. Biisra Tére Electronics Nover‘nber 21, 11:10-11:20 Saloon 2
Izlenilmesi ve Kontrolii . . Friday
Engineering
Yapay Zeka Destekli Bulut
Tabanli e-SIEM: Dagitim Electrical November 21
Sektoriinde Yerli ve Ozgiin i Cagr1 Kandiral Electronics Frida ’ 11:20-11:30 Saloon 2
Bir Giivenlik Bilgileri ve Engineering ¥
Olay Yonetimi Yazilimi
Deri Etkisinin iletken
Geometrisine Bagh Electrical
Degisiminin Analizi: Ahmet Can Electronics Nover‘nber 21, 11:30-11:40 Saloon 2
Busbar ve Kablo Yalgin . . Friday
e Engineering
Geometrilerinin
Karsilastirmasi
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Orta Gerilim Sistemlerinde
iletken Geometrisinin Electrical November 21
Elektrik Alan Yogunlugu ve Ahmet Can Electronics Frida ’ 11:40-11:50 Saloon 2
Yalitim Dayanimi Uzerine Yal¢in Engineering y
Etkisinin incelenmesi
Busbar Enerji Dagitim
Sistemlerinin Termal Electrical
Ah 21
Davranisinin Coklu-Fizik met Can Electronics Nover.nber ! 11:50-12:00 Saloon 2
Yal¢in . . Friday
Tabanl1 Deneysel ve Engineering
Sayisal Degerlendirilmesi
Industrial Validation of a
Safe and Sustainable by
. Electrical
. D.e51gn. (SSb,D) Panasonic Electronics NoveI}lber 21, 12:00-12:10 Saloon 2
Antimicrobial Primer for Eneineerin Friday
High-Touch Plastic 8 &
Surfaces
Switch Components Using
Glass Fiber-Reinforced Electrical November 21
Polyamide 6: A Panasonic Electronics . ’ 12:10-12:20 Saloon 2
. . . . Friday
Comparative Study With Engineering
Polycarbonate

www.rdconf.com 18



ﬁ RDCONF 5™ International Conference on Design, Research and Development
©® Do, hessarnaDevelopment November 20 - 21, 2025 foe) CLEVER

www rdconf com Science & Research Group

Kurumsal Inovasyon Kiiltiiriiniin Déniisiimiinde
ice.berg Fikir Yonetim Sisteminin Rolii

Eda Cikoglu

1 Ekol Logistics Inc., R&D Center, Istanbul, Tiirkiye; Orcid ID:https://orcid.org/0009-0005-2032-8964, e-
mail:eda.gulacti@ekol.com

* Correspondence: edagulacti@ekol.com; Tel.: +90-542-765-53-56

Ozet

Kiiresel tedarik zincirlerinin yeniden sekillendigi, dijital teknolojilerin is modellerini temelden
doniistiirdiigii gliniimiizde, stirdiiriilebilir rekabet avantaji elde etmek artik yalnizca teknolojik
altyapiya yatirim yapmaktan cok daha fazlasim gerektirmektedir. Ozellikle operasyonel Glgegi
yiiksek sektorlerde faaliyet gosteren kurulugslar icin yenilik¢iliin kurumsal strateji ve kiiltiiriin
merkezine yerlestirilmesi, dijital doniisiim hedeflerinin basarisinda kritik bir faktor haline
gelmistir. Bu calisma, bilgesel ve uluslararasi pazarda entegre lojistik hizmetleri sunan Ekol
Lojistik'in Ar-Ge Merkezi tarafindan gelistirilen ice.berg Kurumsal Inovasyon Yonetim
Sistemi’nin, kurumun dijitallesme ve inovasyon stratejileriyle biitiinleserek inovasyon kiiltiiriinii
nasil doniistiirdiigiinii incelemektedir.

ice.berg platformu, ¢alisanlarin fikir gelistirme siireclerine aktif olarak katilimini saglayan uctan
uca bir yapr sunar. Fikirlerin dijital ortamda toplanmasi, veri temelli yontemlerle
simiflandirilmasi, ¢ok asamalr degerlendirme siireglerinden gecirilmesi ve uygulanmasina kadar
tiim adimlar sistematik bicimde yonetilmektedir. Bu yaklasim sayesinde fikir yonetimi ilk kez
ol¢iilebilir bir yapiya kavusmus; kurum genelinde karar alma siireclerine veri temelli bir bakis agis
kazandinlmigtir. Sistem ayrica oyunlastirma mekanizmalart aracihi§iyla ¢alisan bagliligim
artirmig ve inovasyonu giinliik is yapis bicimlerinin dogal bir parcas: haline getirmistir.

Uygulamanin ilk doneminde toplanan fikirlerin yaklasik %351 projelere doniistiiriilerek hayata
gecirilmis, bu da farkl departmanlar arasindaki is birligini giiclendirmis ve kurumsal cevikligi
artirmistir. Sonuglar, ice.berg’in yalnizca bir fikir toplama araci olmadi§iny, ayni zamanda dijital
doniisiim stratejileriyle uyumlu, veri temelli karar alma ve siirekli iyilestirme odakli bir kurumsal
inovasyon altyapist sundugunu gostermektedir. Bu sayede Ekol Lojistik, inovasyonu stratejik bir
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kurumsal yetkinlie doniistiirerek rekabet giiciinii artirmus ve siirdiiriilebilir bir inovasyon
ekosistemi olusturmugstur.

Anahtar Kelimeler: Dijital doniisiim, inovasyon yonetimi, organizasyonel ceviklik, veri temelli
karar alma, siirekli iyilestirme, lojistik sektorii
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The Role of ice.berg Idea Management System in
Transforming Corporate Innovation Culture

Abstract

As global supply chains are being reshaped and digital technologies fundamentally transform
business models, achieving sustainable competitive advantage requires more than investing in new
technologies. For organizations operating in large-scale, complex industries such as logistics,
embedding innovation into the core of corporate strategy and culture has become a critical factor
for the success of digital transformation initiatives. This study examines how the ice.berg
Corporate Innovation Management System — developed by the R&D Center of Ekol Logistics, a
leading provider of integrated logistics services in regional and international markets — has
transformed the company’s innovation culture by aligning it with its digitalization and
innovation strategies.

The ice.berg platform provides a comprehensive, end-to-end framework that enables employees to
actively participate in the innovation process. It systematically manages all stages — from the
digital collection and data-driven classification of ideas to multi-stage evaluation and
implementation. This structured approach has made innovation processes measurable for the first
time, introducing a data-driven perspective into decision-making across the organization.
Furthermore, integrated gamification mechanisms have increased employee engagement,
embedding innovation into daily operations and strengthening a culture of continuous
improvement.

In the initial implementation period, approximately 35% of collected ideas were successfully
transformed into projects, enhancing cross-departmental collaboration and improving
organizational agility. The results demonstrate that ice.berg is more than an idea collection tool;
it is a comprehensive corporate innovation infrastructure that supports evidence-based decision-
making and continuous improvement while remaining fully aligned with the company’s digital
transformation strategy. Through this system, Ekol Logistics has institutionalized innovation as
a strategic organizational capability, strengthened its competitive position, and laid the foundation
for a sustainable innovation ecosystem.

Keywords: Digital transformation, innovation management, organizational agility, data-driven
decision-making, continuous improvement, logistics industry
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Determination of Transformation Efficiency of Some
Tomato Genotypes Using Agrobacterium-Mediated
Transformation Method

Merve Yigit'*, Emre Seker?, Ayse Seker?, Ahsen Oztiirk?, Ergiin Dogangiizel5, Hasan Pinars, Nedim
Mutlu’

1 United Genetics Turkey Seed Company 1, Orcid ID: https://orcid.org/0000-0002-6631-1747, e-mail:
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2 United Genetics Turkey Seed Company 2, Orcid ID: https://orcid.org/0009-0008-8749-8089, e-mail:
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4 United Genetics Turkey Seed Company 4, Orcid ID: https://orcid.org/ 0000-0002-9173-6579, e-mail:
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5 United Genetics Turkey Seed Company 5, Orcid ID: https://orcid.org/ 0000-0001-9365-9127, e-mail:
ergun@uni.gen.tr

¢ Erciyes University, Department of Horticulture 6, Orcid ID: https://orcid.org/ 0000-0002-0811-8228,
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7 Akdeniz University, Department of Agricultural Biotechnology 7, Orcid ID: https://orcid.org/ 0000-0001-
7252-5883, e-mail: nedimmutlu@akdeniz.edu.tr

* Correspondence: merve@uni.gen.tr

Abstract

Tomato (Solanum lycopersicum L.) is an important vegetable and nutritious crop plant
worldwide. They are rich sources of several indispensable compounds such as lycopene, minerals,
vitamins, carotenoids, essential amino acids, and bioactive polyphenols. Plant regeneration and
Agrobacterium-mediated genetic transformation system from in various genotypes of tomato are
necessary for genetic improvement. As is the case with other species, the genotype is reported to be
one of the most significant factors affecting transformation success in tomato. The objective of this
study was to ascertain the transformation efficiencies of 17 tomato genotypes that were part of the
United Genetics Turkey Seed Company breeding program. This was achieved by utilising two
distinct Agrobacterium strains, namely EHA105 and AGL. A total of 16,200 explants were
cultured, yielding 58 plants. The transformation efficiency was found to be 0.35% for all
genotypes, with the highest transformation efficiency (2.75%) being obtained from genotype
UGT983. While a response was obtained from seven of the genotypes utilised in the study, plants
were not obtained from 10. The strain EHA105 exhibited a higher transformation efficiency in
comparison to the AGL strain. The findings of this study indicate that there is significant variation
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in transformation efficiency among genotypes. In view of the findings, it was concluded that
genotypes should be tested for the transfer of important genes in tomato.

Keywords: Tomato, Agrobacterium tumefaciens, Genetic transformation
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Karbon Negatif Lojistik: Yapay Zeka Destekli Rota
Optimizasyonu
Cihan Ozmen

1 Ekol Lojistik, Orcid ID: https://orcid.org/0009-0008-3041-100X , e-mail: cihan.ozmen@ekol.com
* Correspondence: rand@ekol.com; Tel.: (0506 564 41 75)

(")zet

Giiniimiiz diinyasinda lojistik, hem ekonomik biiyiimenin temel itici giiclerinden biri hem de
cevresel etkileriyle oncii sektorlerden biri olarak dikkat cekmektedir. Lojistik sektorii, ozellikle
tasimacilik alaninda karayolu, demiryolu, denizyolu ve havayolu tasimaciligina dayalr ¢ok yonlii
bir operasyon agr barndirmaktadir. Bu ag icerisinde, ozellikle karayolu tasimaciliginda
karsilagilan en kritik sorunlardan biri, verimsiz giizergdh planlamalari nedeniyle araglarin
gereksiz kilometreler kat etmesidir. Bu durum yalmizca operasyonel maliyetleri artirmakla
kalmaywp yakit tiiketimi ve karbon emisyonlarini da ciddi oranda yiikseltmektedir. Artan yakit
fiyatlart ve iklim degisikligine yonelik kiiresel baskilar oz oOniinde bulunduruldugunda, bu
probleme siirdiiriilebilir ¢oziimler gelistirilmesi kaginilmaz hale gelmistir.

Ekol Lojistik, cevreye duyarli tasimaciligr kurum kiiltiiriiniin merkezine yerlestirmis bir sirket
olarak, bu vizyon dogrultusunda yapay zekd destekli rota optimizasyonu projesini baslatmistir.
Projenin temel amaci, araglardan ve cevresel faktorlerden elde edilen anlik verileri analiz ederek en
verimli giizergdhlary olusturmak, boylece yakit tiiketimi ile karbon salinimini onemli Olgiide
azaltmaktir. Bu platform, sadece operasyonel maliyetleri diisiirmekle kalmayp Ekol’iin
siirdiiriilebilir lojistik anlayisin giiclendiren, cevre dostu bir dijital doniisiim 6rnegi olacaktir.

Proje halen baglangi¢ asamasinda olmasina ragmen, kapsaml bir altyap: tasarimi tamamlanmg
durumdadir. Platform; yazilim, donanim ve veri entegrasyonu agisindan biitiinsel bir yapiya
sahiptir. Donanim tarafinda, araglara entegre edilen dinamik takip sistemleri araciligryla konum,
hiz ve yakit tiiketimi gibi veriler toplanmakta; sensorler yardimiyla hava kosullar: da
izlenmektedir. Bu veriler, siiriiciilerin erisimine sunularak Ekol’iin seffaf ve veri odakli operasyon
yonetimi anlayisini desteklemektedir. Yazilim tarafinda ise yapay zekd algoritmalar: yalnizca en
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kisa rotayr degil; trafik yogunlugu, ara¢ kapasitesi ve teslimat onceliklerini de dikkate alarak en
uygun giizergiahi hesaplamaktadir.

Ekol Lojistik, bu proje kapsaminda yakit tiiketiminde %12 azalma, karbon emisyonlarinda %15’e
varan diigiis ve teslimat siirelerinde %10’un iizerinde iyilestirme saglamay: hedeflemektedir.
Platformun rota giincellemelerini %901 iizerinde dogrulukla ve 1 saniyeden kisa siirede
gerceklestirmesi planlanmaktadir. Bu hedefler, Ekol’iin cevresel siirdiiriilebilirlik ve operasyonel
miikemmeliyet konusundaki kararliliginin bir gostergesidir.

ilk pilot uygulamanin, Istanbul’da secilen bir dagitim filosu iizerinden gerceklestirilmesi
planlanmaktadir. Sekiz hafta siirecek pilot siirecte iki dagitum hatti entegre edilerek sistem
performansi degerlendirilecektir. Pilotun basari kriterleri arasinda sifir is kazas, yakit tiiketiminde
en az %12 azalma, karbon emisyonunda %15 diisiis ve %80in iizerinde operasyonel memnuniyet
yer almaktadir. Pilot calismadan elde edilecek veriler dogrultusunda sistemin daha genis filolara
ve operasyonlara yayginlastirilmas: hedeflenmektedir.

Ekol Lojistik, bu proje ile sadece kendi operasyonlarinda degil, sektor genelinde de cevresel
farkindalik ve dijital doniisiim kiiltiiriine onciiliik etmeyi amaclamaktadur.

Anahtar Kelimeler: Yapay Zeka, Rota Optimizasyonu, Karbon Emisyonu, Siirdiiriilebilir
Lojistik, Yakit Tasarrufu, Cevre Dostu Teknoloji, Ekol Lojistik
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Artificial Intelligence-Based Route Optimization in
Logistics: A Sustainable Approach

Abstract

In today’s global landscape, logistics stands out as one of the primary drivers of economic growth
and an industry with profound environmental implications. The logistics sector, particularly in
the domain of transportation, operates through an extensive and multifaceted network
encompassing road, rail, maritime, and air transport. Among these, road transportation remains
the most dominant yet challenging mode, often facing inefficiencies in route planning that lead to
unnecessary mileage, excessive fuel consumption, and elevated carbon emissions. Given the
surging fuel prices and the escalating global pressures surrounding climate change, the need for
sustainable, technology-driven solutions has become a strategic imperative.

In alignment with its long-term vision of environmental responsibility and operational excellence,
Ekol Logistics has launched an Artificial Intelligence—based Route Optimization Project. The
primary goal of this initiative is to analyze real-time data collected from vehicles and their
operating environments to design more efficient routes —thereby reducing both fuel consumption
and carbon emissions. The project represents a cornerstone of Ekol Logistics’ broader commitment
to sustainable logistics, integrating innovation with measurable ecological impact.

While still in its early phase, the project already features a comprehensive infrastructure design
combining both hardware and software elements. On the hardware side, Ekol’s intelligent
telematics systems will capture critical data such as vehicle location, speed, and fuel consumption,
while additional sensors will monitor external factors such as weather conditions. All collected
data will be transparently shared with drivers through a mobile application, reinforcing Ekol’s
principle of data-driven transparency and operational efficiency.

From the software perspective, advanced Al algorithms will not only identify the shortest path but
also evaluate traffic density, vehicle capacity, delivery priorities, and time windows to determine
the most optimal route in real time. The system is designed to deliver route updates with over 90%
accuracy in less than one second, ensuring seamless operational responsiveness across the logistics
network.
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Through this innovative platform, Ekol Logistics aims to achieve a 12% reduction in fuel
consumption, a 15% decrease in carbon emissions, and more than a 10% improvement in delivery
times. These quantitative objectives reflect Ekol’s corporate strategy to merge digital
transformation with environmental stewardship —creating tangible value for both business
performance and the planet.

The first pilot phase of the project will be conducted in Istanbul with a selected distribution fleet.
The pilot, planned to last eight weeks, will integrate two distribution routes for performance
validation. The success criteria include zero workplace accidents, at least 12% fuel savings, a 15%
reduction in emissions, and over 80% positive feedback from both drivers and operations
personnel. Upon successful completion, the system will be progressively scaled to broader fleets
and additional operational territories.

Ultimately, Ekol Logistics positions this initiative not merely as a technological project but as a
transformational milestone—demonstrating the company’s leadership in environmentally
responsible, data-centric, and innovation-oriented logistics. Through this project, Ekol reaffirms
its dedication to a greener, smarter, and more sustainable future for the logistics industry.

Keywords: Artificial Intelligence, Route Optimization, Carbon Emissions, Sustainable
Logistics, Fuel Efficiency, Eco-Friendly Technology, Ekol Logistics
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LLM-Based Contract-Invoice Compliance and Anomaly
Analysis on Turkish Financial Documents
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Abstract

This study introduces an Al-based system developed to reduce human errors and fraud in
corporate expense and contract management processes. In traditional methods, due to the busy
schedules of managers, expense and contract compliance may be overlooked, leading to increased
financial risks. The developed system provides an intelligent decision-support solution that
automatically analyzes contract—invoice relationships, identifies risks, and performs budget
forecasting.As part of the work, contract, invoice, and expense documents were analyzed using
natural language processing (NLP) methods based on large language models (LLMs). Critical
information such as parties, dates, and amounts was extracted from the documents to perform
semantic similarity analysis, anomaly detection, and contract—invoice compliance assessment.
Furthermore, the system incorporates text-based semantic search capabilities to locate past
contracts by content and link them to newly added documents.The developed Al-powered solution
accelerates decision-making by automating businesses’ budgeting, auditing, and approval
processes through meaningful insights derived from corporate documents. The work aims to
largely automate expense approvals, detect unusual expenses early, enable text-based contract
retrieval, and make financial analysis processes more accurate and reliable. In this respect, the
work provides an innovative R&D contribution to financial management by developing unique
natural language processing applications for Turkish-language financial and legal texts.

Keywords: Large Language Models (LLM), Natural Language Processing (NLP),
Anomaly Detection, Financial Risk Assessment
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Dynamic Multi-Criteria Analysis of Travel Safety Risks
with Large Language Models
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Abstract

Travel safety has evolved into a complex field of research today under the influence of
multidimensional risk factors such as climate change, health threats, and societal instabilities. This
study develops an artificial intelligence approach that leverages large language models (LLMs) to
perform dynamic risk forecasting using reliable data sources, with the aim of enhancing the safety
of travelers. The aim of the work is to provide proactive risk advisories before and during travel by
interpreting text-based data related to weather reports, health alerts, political developments, and
environmental events. The innovative aspect of the study is the use of LLM-based inference
mechanisms instead of traditional statistical models. In this way, the system not only describes the
current situation but also forecasts potential risk scenarios by interpreting complex contexts
derived from natural language. Large language models, by capturing semantic relations in
multilingual texts, have provided the capacity to distinguish risk indicators specific to different
geographies; this has made the model sensitive to cultural and linguistic diversity. Within the
scope of the research and development (R&D) study, the model was evaluated in terms of predictive
performance, uncertainty management, and consistency metrics. The results indicate that the
LLM-based approach strengthens early-warning and decision-support mechanisms in the field of
travel safety. This study demonstrates the applicability of language models to risk analysis in
artificial intelligence research and provides an innovative, explainable, and sustainable
methodological contribution to the travel safety literature.

Keywords: Travel Security, Large Language Models (LLM), Risk Forecasting, Natural
Language Processing (NLP), Decision Support Systems
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Lactiplantibacillus plantarum SH5 Kiiltiirii ile
Zenginlestirilmis Mikrofiliz Unlarindan Gelistirilen
Fonksiyonel Noodle Formiilasyonlarinin Besinsel ve

Biyoaktif Ozelliklerinin Incelenmesi
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(")zet

Bu proje, probiyotik mikroorganizmalarin tahil ve baklagil filizlerine entegre edilmesiyle, hem
bitkisel kaynakli probiyotik tasiyict matrisler gelistirmeyi hem de bu mikrofilizlerin un formunda
noodle iiretiminde fonksiyonel bilesen olarak kullanilabilirliini arastirmay: amacglamaktadir.
Lactiplantibacillus plantarum SH5 susu, antioksidan ve bagisiklik diizenleyici etkileri kanitlanmig
bir probiyotik kiiltiir olarak secilmistir. Brokoli, karabugday ve keten tohumu mikrofilizleri
probiyotik kiiltiirle zenginlestirilerek liyofilize edilmistir. Bu iiriinlerden elde edilen unlar noodle
formiilasyonlarina eklenmis ve fonksiyonel gida perspektifinden besinsel kalite ve biyoaktif
potansiyelleri incelenmistir.

Calisma ii¢ asamalr bir bilimsel model iizerine kurulmustur. Ilk asamada, probiyotik kiiltiirle
inokiile edilen tohumlarin filizlendirme verimliligi, biyokiitle artisi ve canli bakteri yiikii analiz
edilmistir. Ikinci asamada, elde edilen mikrofiliz tozlarinin toplam fenolik madde, flavonoid ve
FRAP (demir indirgeme kapasitesi) degerleri spektrofotometrik yontemlerle belirlenmistir.
Uciincii asamada, bu tozlarla iiretilen noodle’larn protein igerigi, in vitro sindirilebilirlik, nisasta
profili, mineral ve vitamin diizeyleri analiz edilmistir. Ayrica, simiile edilmis gastrointestinal
sistem kosullarinda biyoerisilebilirlik testleri yapilarak fenolik bilesiklerin sindirim sonras
biyoyararlilig1 degerlendirilmistir.

Elde edilen sonuglar, SH5 kiiltiirii ile zenginlestirilmis mikrofilizlerin noodle formiilasyonlarina
dahil edilmesiyle antioksidan kapasitenin %35'e kadar arttigini, protein sindirilebilirliginin

www.rdconf.com 31


https://orcid.org/0000-0002-7837-4681
https://orcid.org/0000-0002-7935-4674
https://orcid.org/0000-0001-9332-4618

.f RDCONF 5™ International Conference on Design, Research and Development
( 1

[ X ional Conf
Dear. RS A D ce November 20 - 21, 2025 foe) CLEVER

Science & Research Group

www.rdconf.com

iyilestiini ve toplam fenolik icerigin belirgin sekilde yiikseldigini gostermistir. Bu bulgular,
bitkisel kokenli probiyotik matrislerin geleneksel tahil bazli iiriinlere entegre edilmesiyle siit
iiriinlerinden bagimsiz, vegan dostu yeni bir fonksiyonel gida platformu olusturulabilecegini
kanitlamaktadir. Proje, biyoteknoloji ve gida bilimi disiplinlerini entegre ederek probiyotik
tasinimi, besinsel optimizasyon ve siirdiiriilebilir iiretim alanlarmda yenilik¢i bir bilimsel
yaklasim ortaya koymaktadir.

Anahtar Kelimeler: Mikrofiliz, Probiyotik, Lactiplantibacillus plantarum, Fonksiyonel
noodle, Biyoaktif bilesen, Biyoyararlilik
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Investigation of the Nutritional and Bioactive Properties
of Functional Noodle Formulations Developed from
Microgreen Flours Enriched with Lactiplantibacillus

plantarum SH5 Culture

Abstract

This project aims to develop plant-based probiotic carrier matrices by integrating probiotic
microorganisms into cereal and legume microgreens and to investigate the potential use of these
microgreen flours as functional ingredients in noodle production. Lactiplantibacillus plantarum
SHb strain, known for its proven antioxidant and immunomodulatory effects, was selected as the
probiotic culture. Broccoli, buckwheat, and flaxseed microgreens were enriched with the probiotic
culture and subsequently lyophilized. Flours obtained from these products were incorporated into
noodle formulations, and their nutritional quality and bioactive potential were evaluated from a
functional food perspective.

The study was structured around a three-stage scientific model. In the first stage, the germination
efficiency, biomass yield, and viable bacterial count of seeds inoculated with the probiotic culture
were analyzed. In the second stage, the total phenolic content, flavonoid concentration, and ferric
reducing antioxidant power (FRAP) of the obtained microgreen powders were determined using
spectrophotometric methods. In the third stage, noodles produced with these powders were
analyzed for protein content, in vitro digestibility, starch profile, and mineral and vitamin
composition. Furthermore, simulated gastrointestinal digestion tests were conducted to assess the
post-digestion bioaccessibility of phenolic compounds.

The results demonstrated that the inclusion of SH5-enriched microgreens in noodle formulations
increased antioxidant capacity by up to 35%, improved protein digestibility, and significantly
enhanced total phenolic content. These findings indicate that the integration of plant-derived
probiotic matrices into traditional cereal-based products can establish a novel, dairy-free, and
vegan-friendly functional food platform. The project presents an innovative scientific approach by
integrating biotechnology and food science disciplines to advance probiotic delivery, nutritional
optimization, and sustainable food production.

Keywords: Microgreens, Probiotics, Lactiplantibacillus plantarum, Functional noodles,
Bioactive compounds, Bioaccessibility
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Dogal Maden Sulu Clean-Label Noodle Serisi: Yerli
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Ozet

Erigler Gida Ar-Ge Merkezi tarafindan yiiriitiilen bu proje, Tiirkiye’nin zengin dogal maden
sularimi gida tiretiminde fonksiyonel bir bilesen olarak degerlendirerek siirdiiriilebilir, katkisiz ve
yerli kaynak odakl1 bir iiretim modeli gelistirmeyi amaclamaktadir. “Dogal Maden Sulu Clean-
Label Noodle Serisi” kapsaminda, ithal asit diizenleyici, kabartma ajani ve emiilgatorler tamamen
ctkarilmis; bu katkilarin fonksiyonlari, yiiksek mineralli dogal maden sularinin (Ca?*, Mg?, Na*,
HCOs") teknolojik etkileriyle saglanmustir. Boylece hem ithalat bagimlili§r azaltins hem de yerli
kaynaklara dayali cevre dostu bir iiretim sistemi olusturulmustur.

Proje  kapsamuinda  gerceklestirilen laboratuvar ¢alismalart ve proses optimizasyonlari,
siirdiiriilebilirligin bilimsel temellerine dayanmaktadir. Maden suyunun iyonik yapisi, hamur
reolojisinde dogal kabarma, protein-polimer stabilizasyonu ve viskozite kontrolii saglayarak
kimyasal katkilarin fonksiyonel esdegerini olusturmustur. Kizartmasiz iiretim hatlarinda
kullanilan clean-label formiilasyon, yag absorpsiyonunu diisiirerek buhar ve konveksiyon pisirme
sistemleriyle uyumlu hale getirilmistir. Bu sayede proses enerjisinde %12, yag tiiketiminde %20
oramnda azalma saglannmugtir. Ayrica 151 geri kazanim sistemlerinin entegrasyonu ile iiretim
basina enerji tiiketimi 0,72 kWh/kg'dan 0,63 kWh/kg'a diismiistiir. Yerli iiretim hat ekipmanlar
ve dijital kontrol sistemleri sayesinde hammadde kullaniminda %5 tasarruf elde edilmistir.
Sonug olarak, proje kapsaminda yillik 28 ton kimyasal katk: maddesi iiretimden elimine edilmis,
karbon ayak izinde yaklasik %16 azalma ongoriilmiistiir. Tiirkiye'de atil durumda bulunan maden
sularimin Qida zincirine kazandirilmasiyla dogal kaynak israfi onlenmis, yerli kaynak kullanim
orant %100’e ¢ikarilmistir. Bu ¢ok katmanl yaklasim, SKA 9 (Sanayi, Yenilik¢ilik ve Altyap1),
SKA 12 (Sorumlu Tiiketim ve Uretim) ve SKA 13 (Iklim Eylemi) hedeflerine dogrudan katk:

www.rdconf.com 34


https://orcid.org/0000-0002-5136-9102
https://orcid.org/0000-0002-7935-4674
https://orcid.org/0000-0001-9332-4618

ﬁ RDCONF 5t International Conference on Design, Research and Development
©® Doy, Fesorchabevaspment November 20 - 21, 2025 foe) CLEVER

www rdconf com Science & Research Group

saglamaktadir. Dogal maden sulu clean-label noodle iiretimi, hem cevresel etkiyi azaltan hem de
dongiisel ekonomi anlayigini giiclendiren bilimsel bir siirdiiriilebilirlik modeli sunmaktadur.

Anahtar Kelimeler: Stirdiiriilebilir tiretim, Clean-label, Maden suyu, Enerji verimliligi,
Dongtisel ekonomi, Karbon yonetimi
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Clean-Label Noodle Series with Natural Mineral Water:
Sustainable Production and Resource Efficiency through
Local Inputs

Abstract

This project, conducted by the Erisler Gida R&D Center, aims to develop a sustainable, additive-
free, and locally sourced production model by utilizing Turkey’s rich natural mineral waters as a
functional component in food manufacturing. Within the scope of the “Clean-Label Noodle Series
Produced with Natural Mineral Water,” imported acid regulators, leavening agents, and
emulsifiers have been completely removed, while their technological functions have been replaced
by the natural effects of high-mineral-content waters (Ca?, Mg?', Na*, HCOs"). Thus, import
dependency has been reduced, and an environmentally friendly, resource-efficient production
system based on local inputs has been established.

Laboratory studies and process optimizations conducted within the project are grounded in
scientific principles of sustainability. The ionic composition of mineral water provided natural
leavening, protein—polymer stabilization, and viscosity control in dough rheology, acting as a
functional equivalent to chemical additives. The clean-label formulation used in non-fried
production lines decreased oil absorption and became compatible with steam and convection
cooking systems. As a result, process energy consumption was reduced by 12%, and oil usage
decreased by 20%. Additionally, the integration of heat recovery systems lowered the energy
consumption per kilogram of production from 0.72 kWh/kg to 0.63 kWh/kg. The use of
domestically manufactured equipment and digital control systems also achieved a 5% saving in
raw material utilization.

As a result, approximately 28 tons of chemical additives have been eliminated from annual
production, leading to an estimated 16% reduction in the carbon footprint. By integrating
underutilized Turkish mineral waters into the food supply chain, the project prevented natural
resource wastage and achieved 100% domestic sourcing. This multi-layered approach directly
contributes to the UN Sustainable Development Goals (SDGs) — SDG 9 (Industry, Innovation,
and Infrastructure), SDG 12 (Responsible Consumption and Production), and SDG 13 (Climate
Action).

The production of clean-label noodles with natural mineral water represents a scientifically
grounded model of sustainability, simultaneously reducing environmental impact and reinforcing
the principles of the circular economy.

Keywords: sustainable production, clean-label, mineral water, energy efficiency, circular
economy, carbon management
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Ozet

Yiiksek boyutlu uzaylarda benzerlik aramas, ¢cagdas yapay zekd yiginlarinin kritik bir bilesenidir;
ancak tiretim ortamlarinda “en iyi” yaklasik en yakin komsu aramasi, tek bir dogruluk-hiz
egrisiyle belirlenemez. Bu c¢alisma, acgik kaynak bir vektor veritabani iizerinde farkli indeks
ailelerini, yalnizca kalite ve gecikmeye gore degil; ayni zamanda kaynak-normalize edilmis verim,
bellek ayak izi ve disk etkinlii gibi operasyonel maliyet boyutlariyla birlikte inceler.
Degerlendirme, indeks kurulumundan cevrim igi sorgulamaya uzanan uctan-uca bir profil
cikartarak, her yaklasim icin ayirt edici operasyonel imzalar elde eder: kimileri yiiksek kaliteyi
gorece yiiksek bellek bedeliyle, kimileri de gercek zamanli yiiklerde daha diisiik kaynakla ama sinirl
kalite tavaniyla sunar. Calismanin katkist iki yonliidiir: (i) tek boyutlu kiyaslari, “kalitenin bedeli”
(cost-of-quality) egrileri ve Pareto sinir1 gorsellestirmeleriyle cok ol¢iitlii bir karar alanina tagimak;
(i) uygulayicilarin hizmet seviyesi hedefleri ve biitce kisitlarina gore hizli secim yapabilmesi igin
pratik bir karar kilavuzu ve ayar recetesi sunmak. Bulgular, belirli is yiikleri icin tek bir
“kazanan”dan c¢ok, kisita duyarli optimumlarin varligimi gosteriyor ve mimari tercihlerde
olciilebilir, tekrarlanabilir bir yontem oneriyor.

Anahtar Kelimeler: Yaklasik En Yakin Komsu Aramasi (ANNS), Vektor Arama,
Operasyonel Maliyet, Uretim Sistemleri, Cok Olgiitlii Optimizasyon
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Operation Cost-Aware Vector Search: A Practical
Framework for ANNS Selection in Production

Abstract

Similarity search in high-dimensional spaces is a critical component of contemporary Al stacks;
however, in production environments, the “best” Approximate Nearest Neighbor Search (ANNS)
cannot be determined by a single accuracy-latency curve. This study evaluates different index
families on an open-source vector database, considering not only quality and latency but also
operational cost dimensions such as resource-normalized throughput, memory footprint, and disk
1/O. The evaluation provides an end-to-end profile, from index build to online querying, capturing
distinctive operational signatures for each approach: some offer high quality at a relatively high
memory cost, while others provide lower resource usage for real-time workloads, albeit with a
limited quality ceiling. The contribution of this work is twofold: (i) moving beyond single-
dimensional benchmarks to a multi-criteria decision space, visualized through “cost-of-quality”
curves and Pareto frontier visualizations; and (ii) presenting a practical decision guide and tuning
recipes for practitioners to make rapid selections based on their service-level objectives (SLOs) and
budget constraints. The findings demonstrate the existence of constraint-aware optimums for
specific workloads, rather than a single “winner,” and suggest a measurable, repeatable
methodology for making architectural choices.

Keywords: Approximate Nearest Neighbor Search (ANNS), Vector Search, Operational
Cost, Production Systems, Multi-Criteria Optimization
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(")zet

Giiniimiiz perakende sektoriinde miisteri davramiglarmnin dogru sekilde analiz edilmesi, satis
stratejilerinin optimizasyonu ve operasyonel verimliligin artirlmas: agisindan kritik oneme
sahiptir. Shopperline, bu gereksinimleri karsilamak iizere gelistirilmis, ileri seviye yapay zekd
tabanly bir akilly magaza analitigi platformudur. Sistem, object detection, object tracking, face
detection, age/gender classification gibi derin 6grenme tabanli algoritmalarla ¢alisarak magaza
ortamlarinda ziyaret¢i ve miisteri davranglarin gercek zamanl olarak analiz eder. Shopperline,
CPU, GPU ve gomiilii sistemler dahil olmak iizere farkli donanim yapilarina uyum saglayabilir.
IP kameralar, web kameralar: ve gomiilii sistem kameralar: gibi farkly veri kaynaklarindan gelen
goriintiileri isleyebilir. Bu ¢ok yonlii mimarisi sayesinde, hem biiyiik olcekli perakende
zincirlerinde hem de kiiciik isletmelerde yiiksek performansl analizler gerceklestirebilir. Sistem,
11 farkl: modiilden olusur: Kisi Sayma, Demografik Kisi Sayma, Yiizden Demografik Analiz,
Kuyruk Yonetimi, Ist Haritasi, Duygu Analizi, Rota Analizi, Diisme Tespiti, Yasakli Bolge
Izleme, Market Arabas: [hlal Tespiti ve Demografik Bilgilerle Icerideki Toplam Kisi Sayist. Bu
modiiller, magaza ici miisteri trafiginin ve davramiglarinin biitiinciil bir sekilde izlenmesini saglar.
Shopperline, yalnizca teknik olarak giiclii degil, ayn1 zamanda kullanici dostu bir arayiize de
sahiptir. Gelistirilen raporlama modiilleri, etkilesimli widget’lar ve gorsel analiz panelleri
sayesinde kullanicilar anlik olarak verileri izleyebilir ve karar siireglerini kolayca yonetebilir.
Sistemde kullanmilan simiflandirma ve analiz algoritmalari, gelismis, hibrit ve optimize edilmis
yontemler icermekte olup, 0zgiin ve patent potansiyeli tasimaktadir. Bu sayede Shopperline,
yalnizea bir goriintii isleme aract degil, ayni zamanda ticari zekdya dayali bir karar destek sistemi
islevi goriir. Sonug olarak, Shopperline; yiiksek dogruluk, esnek mimari, giiclii algoritmalar ve
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modern arayiiziiyle perakende analitiginde yeni bir standart olusturmay: hedefleyen yenilik¢i bir
sistemdir.

Anahtar Kelimeler: Goriintii Isleme, Yapay Zeka, Perakende Analitigi, Nesne Takibi,
Duygu ve Demografik Analiz
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Shopperline: An Intelligent Retail Analytics Platform
with Real-Time Computer Vision

Abstract

In today’s retail industry, accurately analyzing customer behavior is crucial for optimizing sales
strategies and enhancing operational efficiency. Shopperline is an advanced Al-driven intelligent
retail analytics platform developed to address these challenges. The system leverages deep
learning—based algorithms such as object detection, object tracking, face detection, and age/gender
classification to analyze customer and visitor behaviors in real time within store environments.
Shopperline is designed to operate efficiently across diverse hardware configurations including
CPU, GPU, and embedded systems. It can process visual data from multiple input sources such
as IP cameras, web cameras, and embedded vision modules. This flexibility allows the system to
deliver high-performance analytics both in large-scale retail chains and small-scale stores. The
platform consists of 11 modular components: People Counting, Demographic People Counting,
Facial Demographic Analysis, Queue Management, Heatmap Generation, Emotion Analysis,
Route Tracking, Fall Detection, Restricted Zone Monitoring, Shopping Cart Violation Detection,
and Total Occupancy with Demographic Information. Together, these modules provide a
comprehensive understanding of in-store customer flow and behavioral patterns. Beyond its robust
analytical core, Shopperline features a user-friendly interface that integrates interactive
dashboards, reporting modules, and real-time visualization widgets. These tools empower users to
monitor key performance metrics and make data-driven decisions effortlessly. The classification
and analysis algorithms used in the system incorporate advanced, hybrid, and optimized methods,
featuring originality and patentability potential. Consequently, Shopperline serves not only as a
computer vision tool but also as an Al-powered decision support system for retail intelligence.
With its high accuracy, scalable architecture, and modern design, Shopperline aims to establish a
new standard in retail analytics and intelligent surveillance systems.

Keywords: Computer Vision, Artificial Intelligence, Retail Analytics, Deep Learning,
Behavior Analysis
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A Modular and Foldable Detector Design:

An Industrial Design Approach for Spatial Efficiency and User-
Centered Ergonomics
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Abstract

Metal detectors are portable devices intended for long-duration field use, and field observations
show that users operate these systems for approximately 1 to 9 hours while carrying them across
various terrain conditions. Literature on handheld product design clearly identifies weight
distribution, grip ergonomics, repetitive motion load, and musculoskeletal strain during prolonged
carrying as critical design challenges. Elam (2018) emphasizes that if handheld devices are not
ergonomically designed, they cause rapid fatigue, grip discomfort, and decreased operational
precision; therefore, decisions related to size, form, and modular configuration have a direct
influence on reducing ergonomic load. Similarly, The Nautical Institute (2004) states that grip
form, center of mass, device length, and carrying duration significantly affect user performance
and safety, noting a direct correlation between physical dimensions and physical exertion in long-
duration operations.

In existing metal detector systems, excessive device length, large storage volume, and single-
function architecture contribute to user fatigue during prolonged carrying. Users also face
logistical challenges during vehicle-to-field transitions and often need to transport multiple
devices to accommodate different sensor requirements. This increases ergonomic load and reduces
operational efficiency. As highlighted in the literature, foldability, modularity, and volume
reduction are effective industrial design strategies to mitigate physical burden in portable
equipment.

This study examines how Conrad Engineering’s GR4 and GR4 Dual models address these
challenges. The GR4 model operates with a Magnetic Field Gradiometer (MFS) head, requiring a
stable distance above the ground for accurate detection. The GR4 Dual uses a Pulse Induction (PI)
head, where the coil must remain parallel and extremely close to the surface to minimize
mineralization effects and enhance deep target identification. To enable users to operate both
sensing modalities within a single platform, a pogo-pin modular head system was developed. The
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device consists of three main components, forming a mechanically and electrically modular
assembly.

The design process was informed by field observations, ergonomic analyses, and user studies.
Through a foldable upper structure, the device length was reduced from 100 cm to 45 cm, achieving
a 55% reduction in volume. This figure was calculated using CAD-based bounding box
measurements in both operational and folded configurations. Assembly time was evaluated
through an “assembly time study” conducted with 12 users across three trials, revealing that the
modular architecture reduces setup time by 25%.

A review of the literature indicates that foldable product design is widely regarded as an effective
strategy for improving spatial efficiency and portability in handheld devices (Patil, Deshmukh &
Kadam, 2020). The GR4 platform integrates this approach with modular architecture to deliver a
field-ready, portable, ergonomic, and performance-focused industrial design solution.

Keywords: modular design, foldable product, metal detector, industrial design,
portability, spatial efficiency
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IEC 60317-46 Standardina Gore Yuvarlak Emaye Bakir
Tellerde, Aromatik Polyimide Esasli Izolasyonun
Arastirilmasi ve Uretiminin Optimizasyonu
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(")zet

Kapalr ve yari kapalr yapilarin (alisveris merkezleri, yeralti otoparklari, tiineller ve yiiksek katl
binalar) yangin senaryolarinda en kritik hususlardan biri, dumanin kontrollii ve hizl1 bigcimde
tahliye edilmesidir. Bu islevi yerine getiren duman egzoz sistemlerinin temel bilesenlerinden olan
F300 ve F400 sinift duman tahliye motorlari, yangin kosullarinda 300400 °C sicakliklarda en az
iki saat siireyle kesintisiz ¢alisabilme gerekliligi nedeniyle yiiksek 1s1l ve elektriksel dayanim ister.
Motor performansinin siirekliligini belirleyen en kritik elemanlardan biri ise stator sargilarinda
kullanilan emayeli bakur tellerin izolasyon yapisidir.

Bu ¢alisma kapsaminda, yiiksek sicaklik kosullarina dayamimun artiriimas: amaciyla 0,56 mm
iletken ¢capinda iki farkli izolasyon sistemine sahip emayeli tel numuneleri iiretilmis olup, iiretim
optimizasyon ¢alismalar: yapilmistir. Numuneler; IEC 60317-46 standardina uygun polyimide
esasli ve IEC 60317-57 standardina wygun polyamide-imide (PAI) esasli yuvarlak emayeli bakir
tellerden olusmaktadir. Uretilen teller, proje paydast motor iireticisi tarafindan F300 ve F400 sinifi
duman tahliye motorlarimin stator sargilarida uygulanmigs; ardindan motorlar EN 12101-3
standard: dogrultusunda tanimlanan yiiksek sicaklik dayanim testlerine tabi tutulmugstur.
Calismada, polyimide ve polyamide-imide bazli emaye sistemlerinin yiiksek sicaklik altinda
gosterdigi dielektrik dayanim, yapisal biitiinliik, termomekanik stabilite ve izolasyon performanst
kapsamli olarak karsilagtirilmistir. Elde edilen bulgular dogrultusunda, F300 ve F400 sinift motor
uygulamalar i¢in optimum izolasyon yapisinin belirlenmesi hedeflenmistir.

Bu arastirmanin ¢iktilarimin, duman tahliye motorlarinda kullanilacak emayeli bakir tellerin
uluslararas: standartlarla wyumlulugunun dogrulanmasina, motorlarin yiiksek sicaklik altinda
operasyonel giivenilirli§inin artirilmasina ve ilgili endiistriyel uygulamalara bilimsel dayanak
saglanmasina katk: sunmas: beklenmektedir.

Anahtar Kelimeler: Emayeli Bakir Tel, Polyimide, IEC 60317-46, EN 12101-3, F300, F400,
Duman Tahliye Motoru
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Investigation and Optimization of the Production of
Round Enameled Copper Wires with Aromatic
Polyimide-Based Insulation According to IEC 60317-46
Standard

Abstract

One of the most critical issues in fire scenarios for enclosed and semi-enclosed structures (such as
shopping malls, underground car parks, tunnels, and high-rise buildings) is the controlled and
rapid extraction of smoke. F300 and F400 class smoke exhaust motors, which are essential
components of smoke exhaust systems performing this function, require high thermal and electrical
endurance since they must operate continuously for at least two hours under fire conditions at
300—400 °C. One of the most critical elements determining the continuity of motor performance
is the insulation structure of the enameled copper wires used in the stator windings.

In this study, to enhance resistance under high-temperature conditions, enameled wire samples
with a conductor diameter of 0.56 mm and two different insulation systems were produced, and
production optimization studies were carried out. The samples consist of round enameled copper
wires based on polyimide in accordance with IEC 60317-46 and polyamide-imide (PAI) in
accordance with IEC 60317-57. The produced wires were applied to the stator windings of F300
and F400 class smoke exhaust motors by the project partner motor manufacturer; subsequently,
the motors were subjected to high-temperature endurance tests defined according to the EN 12101-
3 standard.

In the study, the dielectric strength, structural integrity, thermomechanical stability, and
insulation performance of polyimide- and polyamide-imide-based enamel systems under high
temperatures were comprehensively compared. Based on the findings, the optimum insulation
structure for F300 and F400 class motor applications was determined.

The outcomes of this research are expected to contribute to verifying the compliance of enameled
copper wires used in smoke exhaust motors with international standards, enhancing the
operational reliability of motors under high-temperature conditions, and providing a scientific
basis for related industrial applications.

Keywords: Enameled Copper Wire, Polyimide, IEC 60317-46, EN 12101-3, F300, F400,
Smoke Exhaust Motor
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Abstract

This study evaluates the effectiveness of infrared (IR) and induction preheating in the cold forging
of 304HC grade stainless steel hexagonal nuts (DIN 934, sizes M8 and M10). The primary
objective is to investigate the effects of preheating method and applied temperature on material
formability, tool life, and surface quality. Preheating is particularly critical in cold forming of
austenitic stainless steels, which exhibit high strain-hardening behavior and limited formability at
room temperature.

The experiments were conducted on multi-station cold forging presses using &11.75 mm and
D16 mm 304HC stainless steel wire rods for M8 and M10 nuts, respectively, under real industrial
conditions. All process parameters, including die performance, forging loads, and part hardness,
were monitored throughout.

In the IR-based trials, the material was intended to be heated to 250-350 °C, but due to radiative
losses and continuous feeding, actual temperatures reached only ~135-150 °C and dropped to
approximately 60 °C by the final forging station. This insufficient heating resulted in minimal
change: forging loads, surface defects, and hardness levels remained similar to those observed
under non-heated conditions. Tool wear and punch breakage also occurred at comparable rates,
indicating limited impact on die longevity. Moreover, the IR system showed low thermal efficiency
at industrial production speeds, leading to substantial energy loss.

In contrast, induction heating was applied in a stepwise manner, with the material preheated to
250, 300, and 350 °C in successive trials. The increased temperature progressively reduced the
material’s flow stress and delayed the onset of strain-induced martensitic transformation, thus
preserving the austenitic phase and enhancing ductility. Induction heating also ensured more
uniform thermal distribution, smoother material flow, and a marked reduction in forging loads
and surface cracking. The increase in hardness observed in forged parts was attributed to both
plastic deformation and partial martensitic transformation. Nuts forged under induction
preheating showed significantly lower hardening: core Vickers hardness dropped to ~140 HV and
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surface hardness to ~250 HV, whereas unheated samples showed ~390 HV (core) and ~430 HV
(surface). Tool life was also notably improved, with single die sets producing approximately 66,000
nuts at 300 °C and 67,000 at 350 °C — a 25-30% increase in productivity relative to IR or no
preheating. In addition, induction heating proved far more energy-efficient by directly delivering
heat into the material with minimal losses.

Owerall, the study demonstrates that under the tested conditions, induction preheating is a more
energy-efficient and stable solution for cold forging of stainless steels, offering enhanced process
reliability, improved part quality, and extended tool life under high-volume production conditions.
Furthermore, a finite element simulation using Simufact is planned to analyze die stress
distribution, billet temperature gradients, and forging load profiles for both heating methods.
These results will support further optimization of the preheating process. Additionally, future
work will include microstructural analysis of the forged components to evaluate grain
deformation, martensite formation, and the heat-affected zone behavior across different preheating
conditions.

Keywords: cold forging, induction preheating, infrared preheating, stainless steel (304HC)
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Siirdiiriilebilirlik icin Stratejik Tasarim: Egitim ve
Arastirma Ornekleri
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(")zet

Endiistriyel tasarim, cagin gerekliliklerine adapte olarak hizla gelisen gen¢ bir disiplindir.
Siirdiiriilebilirlik, giiniimiiz tasarim projeleri ve arastirmalarinin temel hedefi olmasi gereken
amaglart kapsamaktadir. Stratejik tasarim ise, tasarim yonetiminin bir alt konusu olarak
tasarimcilarin  endiistride ve toplumda aldi§1 vyeni gorevleri kapsayan bir yaklagimdir.
Tasarimcilar - giiniimiizde sirketlerin  stratejik kararlar alma siireclerinde soz sahibidir,
siirdiiriilebilirlik hedefli ¢alisan organizasyonlarda ve de diinyada etkisi yiiksek olan dijital
girisimlerde kurucu veya yonetim ekibinde rol almaktadir. Tasarimcilarin siirdiiriilebilirlik icin
gelistirdigi araclar 1990lardan beri gelismektedir. Yaklasimlardan bazilar: daha ¢ok cevre odakl
iken, bazilar1 sosyal konulara odaklanmaktadir. Dongiisel ekonomiye katk: saglamay: amaclayan
dongiisel iiriin tasarimi (circular product design) ve siirdiiriilebilirlige gecisi desteklemeyi
amaglayan gecis tasarimi (transition design) gibi yaklagimlari kapsamaktadir. Tasarimin stratejik
karar alma siireclerinde kullandig1 en onemli araglar, insan ihtiyaglarini belirlemeye yonelik
arastirma yontemleri ve fikirlerin hayata ge¢me siirecinde iiretilen prototiplemedir. Prototip,
sadece iiriin gelistirme siireclerinde kullamilmaz, fiziksel tiplerin yani sira senaryolar,
hikdyelestirme, ortaklasa tasarim setleri gibi formlarda da olusturulmaktadir. Prototiplemenin
amaci, karar verme siireclerine bilgi saglamaktir, disiplinler aras: ¢alisan ekiplerin bir arada
calismasini saglayacak araclardir. Bu calismada siirdiiriilebilirlik icin tasarim, stratejik tasarim ve
prototipleme konularimin bir iiniversite endiistriyel tasarim programinda lisans ve yiiksek lisans
seviyesinde nasil iliskilendigi, kamu kurumlar: ve endiistri ile is birliklerinin nasil kurgulandig
vaka ¢alismas: yontemi ile paylasiimaktadir. Bulgular, zaman igerisinde ¢calismalarin degisim
yoniinii gostermektedir. Siirdiiriilebilirligin temel amag olarak egitim ve arastirmaya entegre
edilmis olmasz, iiriin odakl yaklagimlarin yani sira servis ve tiriin-servis sistemlerinin tasariminin
yaygmmlasmas: ve tic boyutlu yazicilar gibi teknolojiler yoluyla prototipleme siireclerinin
dijitallesmesi one ¢ikan sonuglar arasindadir. Calismanin siirdiiriilebilirlik odakli stratejik
stirecler yiiriiten egitim, arastirma ve sektorel calismalara katki saglamas: amaglanmgtir.

Anahtar Kelimeler: Prototipleme, Girisimcilik, Tasarim Odakli Diistinme
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Strategic Design for Sustainability: Education and
Research Examples

Abstract

Industrial design is a young discipline rapidly evolving to adapt to the demands of the times.
Sustainability encompasses the objectives that should be the primary goal of today s design projects
and research. Strategic design is a subfield of design management and encompasses the new roles
designers are taking in industry and society. Designers today take roles in companies’ strategic
decision-making processes, serve as founders or board members of organizations working towards
sustainability, and in digital ventures with high global impact. The tools developed by designers
for sustainability have been evolving since the 1990s. Some approaches are more environmentally
focused, while others focus on social issues. These include circular product design, which aims to
contribute to the circular economy, and transition design, which aims to support the transition to
sustainability. The most important tools used by designers in strategic decision-making processes
are research methods to identify human needs and prototyping, which is produced in the process
of bringing ideas to life. Prototyping is not only used in product development processes; in addition
to physical prototypes, it is also created in forms such as scenarios, storytelling, and collaborative
design kits. The purpose of prototyping is to inform decision-making processes and provide tools
for interdisciplinary teams during collaboration. This study presents a case study to share how
design for sustainability, strategic design, and prototyping are linked to undergraduate and
graduate levels in a university’s industrial design program and how collaborations with public
institutions and industry are structured. The findings illustrate the direction of change in these
studies over time. Among the findings are the integration of sustainability into education and
research as a primary objective, the change of product-focused approaches to service and product-
service system design, and the digitalization of prototyping processes through technologies such
as 3D printing. The study aims to contribute to education, research, and sectoral studies that
implement sustainability-focused strategic processes.

Keywords: Prototyping, Entrepreneurship, Design Thinking
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Ozet

Bu c¢alisma kapsaninda, mutfak mobilyalarinda hijyen standardini yiikseltmek amaciyla,
ultraviyole (UV-C) tabanli sterilizasyon teknolojisi ilk kez dogrudan mobilya yapisina entegre
edilmigtir. Gida ile dogrudan temas eden catal, bicak, tabak ve saklama yiizeylerinin bulundugu
cekmece ve iist modiillerde, bakteri yiikiinii minimize eden bir sistem gelistirilmistir.

Projede, LED tabanli ve gomme montajli UV-C modiiller, mobilya yiizey biitiinliigiinii bozmadan
entegre edilmistir. Sistem, sensor destekli akilli otomasyon sayesinde yalnizca kapali konumda
aktif hale gelmekte; bu sayede kullanic: giivenligi tam olarak saglanmaktadir.

Gergeklestirilen mekanik testlerde UV modiil entegrasyonunun govde rijitligi veya baglant:
dayanim iizerinde olumsuz bir etkisi gozlenmemistir. ISO 22196 standardina gore yiiriitiilen
mikrobiyolojik testlerde, Escherichia coli ve Staphylococcus aureus bakterilerinde %99,99’a varan
azaltim elde edilmistir. Isil analizlerde ise yiizey sicakhigr 32,8 °C'yi asmamus, suntalam
yiizeylerde deformasyon gozlenmemigtir.

Sonug olarak, UV-C teknolojisinin iiretim siirecleriyle uyumlu ve giivenli bicimde mobilya
yapisina entegre edilebilecegi bilimsel olarak kanitlanmistir. Gelistirilen sistem, kullanic
miidahalesine gerek duymadan calisan, otomatik sterilizasyon saglayan yeni nesil bir mobilya
modiilii olarak, seri iiretim igin hazir hale getirilmistir.

Anahtar Kelimeler: UV-C, mutfak mobilyasi, sensor kontrollii sistem, sterilizasyon, ISO
22196

www.rdconf.com 50


mailto:oguzhan.okusluk@themore.com.tr
mailto:emir.akdemir@themore.com.tr

International Conference on

Design, Research&Development NOUember 2 0 - 2 1/ 2 025 @ C LEVER

www rdconf com Science & Research Group

.f RDCONF 5™ International Conference on Design, Research and Development
[ 1)

Integration of Ultraviolet (UV-C) Technology into
Kitchen Furniture Materials

Abstract

This study introduces a novel integration of ultraviolet (UV-C) sterilization technology into
kitchen furniture, aiming to redefine hygiene standards in storage environments. The system was
specifically designed for drawers and upper cabinets containing utensils and materials in direct
contact with food, targeting a substantial reduction of microbial contamination.

LED-based recessed UV-C modules were engineered to be seamlessly embedded within furniture
surfaces without compromising structural or aesthetic integrity. The sterilization system operates
fully autonomously, activated only when the compartments are closed, thanks to sensor-assisted
smart automation ensuring user safety.

Mechanical and structural evaluations confirmed that the UV module integration did not
adversely affect cabinet rigidity or joint stability. According to ISO 22196 microbiological tests,
Escherichia coli and Staphylococcus aureus populations were reduced by up to 99.99%, while
thermal monitoring showed a maximum surface temperature of 32.8 °C with no material
degradation.

The findings demonstrate that UV-C sterilization technology can be safely and efficiently adapted
to industrial furniture production. The developed autonomous module provides continuous,
maintenance-free disinfection, representing a new generation of smart and hygienic furniture
systems ready for mass production and commercialization.

Keywords: UV-C, kitchen furniture, sensor-controlled module, sterilization, ISO 22196
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Abstract

Mayonnaise and mayonnaise-based variety sauces are important “oil in water emulsions” and
widely used all around the world. To address consumer health concerns, various oil content levels
are engineered in emulsions by utilizing alternative raw materials and processing conditions.
Typical mayonnaise contains oil, water, egg, vinegar, salt and other optional ingredients like
flavors and spices. As oil being the main health concern, while reducing the oil content, alternative
ingredients like starch and hydrocolloids are used for structuring. While this replacement requires
an overall formulation change, the primary production challenge is the instability and emulsion
breakdown over time.

In this study, 32% oil mayonnaise base is used and two sets of samples prepared using two
different types of starches which are waxy corn starch and tapioca starch. Additional samples are
prepared by adding four different hydrocolloids separately (xanthan gum, guar gum, citrus fiber,
pectin) to see their impact on stability. The samples are prepared on a pilot scale and stored at 25°C
for 6 weeks. pH, acidity, consistency and color measured on weekly basis to observe the potential
change in those parameters over time.

While the consistency is provided in almost every combination, “xanthan gum (0.5%)-waxy corn
starch, guar gum (0.5%)-waxy corn starch” and “tapioca starch only, guar gum (0.5%)-tapioca
starch” combinations have the highest consistency. pH has slightly increased (20.1) in the samples
prepared with waxy corn starch, whereas the pH change is around 0.3 in the samples prepared
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with tapioca starch. There is no color or significant acidity changes observed in any starch type
and starch- hydrocolloid combination, along the 6 weeks of storage time.

In conclusion, adding starch and hydrocolloids help compensating the structural impact of oil in
emulsion-based products at different levels. As processing conditions also have an impact on the
results, this study can be further validated with factory-scale production samples.

Keywords: Starch, Hydrocolloids, Emulsion, Stability, Mayonnaise
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(")zet

Calismanmin ilk amaci, %100 pamuklu kumaslardan dikilen bedenlerde katlama ve baglama
yontemi kullamilip ardindan beden boyama yapilmast ile rastgele batik efekti olusturulmasi
prosesindeki direkt boyarmaddeler kaynakli meydana gelen diisiik hasliklarin iyilestirilmesidir. Bu
iyilestirme yani sira katlama-baglama teknigindeki bedenlerin tek tek elle katlanarak baglanmas
ortadan kaldirilarak el isciliginin azaltilmasi ile prosesin hizlandirilmas: ve maliyetin diisiiriilmesi
de hedeflenmigtir. Ters batik teknigine dayali olarak gelistirilmis yeni proseste katlama-baglama
teknigi kaynakly baglanan yerlerin boya almayarak dogal gériintiiyii bozmast ile el isciligini
artirmast ve direkt boyalarin diisiik hashik degerleri tamamen ortadan kaldirilmistir. Katlama-
baglama isleminin dezavantajlari bedenlerin elle ayni sekilde katlanip baglamadan, belli sayida
diizenli sekilde ag halinde 6riilmiis poliester filelere doldurulup sikistirilarak baglanmasi islemi ile
ortadan kaldirilmigtir. Bu baglama sisteminde batik efekt eldesi icin kullanilabilen tek boya tiirii
olan direkt boyalarin hashik dezavantaji da ters batik teknigi temel alinarak yapilan; asimabilir
reaktif boyalarla boyanmis kumaslardan dikilen bedenlerin yeni gelistirilmis olan katlama-fileleme
teknigi ile hazirlandiktan sonra ozon yikama ile yikanarak batik efektlendirilmesiyle ortadan
kaldirilmstir.

Anahtar Kelimeler: Batik, Ozon Yikama, Batik Boyama, Batik yikama
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Development of a Process for Obtaining a Batik Effect
Using Ozone Washing

Abstract

The primary objective of this study is to improve the low fastness levels caused by direct dyes in
the process of creating a random batik effect by folding and tying garments made from 100% cotton
fabrics and then dyeing them. In addition to this improvement, the goal is to accelerate the process
and reduce costs by eliminating the need to manually fold and tie each garment individually in
the folding-tying technique, thereby reducing manual labor. In the new process developed based
on the reverse batik technique, the folding-tying technique has been improved to prevent the tied
areas from absorbing dye and spoiling the natural appearance, thereby enhancing the
craftsmanship and completely eliminating the low fastness values of direct dyes. The disadvantages
of the folding-tying process have been eliminated by filling and compressing the garments into
woven polyester nets as certain number and regularly, rather than folding and tying them by hand
one by one. The disadvantage of direct dyes, which are the only type of dye that can be used to
achieve a batik effect with this tying effect, has been eliminated by applying an ozone wash to
garments made from fabrics dyed with fadeable reactive dyes and prepared using the newly
developed folding-mesh technique.

Keywords: Batik, Ozone Wash, Batik Dyeing, Batik Washing
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Ozet

Denim giysi iiretimi; su, enerji ve kimyasal tiiketimi nedeniyle tekstil sektoriinde cevresel etkisi en
yiiksek olan iiretim alanlarindan biridir. Giiniimiizde siirdiiriilebilir iiretim anlayisi, denim
yikama proseslerinde su ve kimyasal kullanimini azaltmaya yonelik yenilikci teknolojilerin
gelistirilmesini zorunlu hale getirmistir. Bu kapsamda kopiik ve ozon teknolojileri, cevresel etkileri
azaltma ve proses verimliligini artirma potansiyelleriyle one ¢ikmaktadir. Kopiik yikama, diisiik
flotte orani sayesinde su kullanimini onemli olciide azaltirken, ozon islemi giiclii oksidatif etkisiyle
agartma asamasimda kimyasal gereksinimini diisiirmektedir.

Bu ¢alismada, denim yikamada kopiik ve ozon teknolojilerinin kombine edilerek uygulandigi cevre
dostu bir proses gelistirilmistir. Kopiik sistemi, agartma kimyasalini tasiwyict ortam olarak
kullanarak kimyasalin kumas yiizeyine homojen sekilde yayilmasini saglamis ve boylece daha
diisiik miktarda agarticryla etkili sonuclar elde edilmistir. Ardindan iiriinler kopiiklii hilde
dogrudan ozonlama islemine tabi tutulmusg 1slak ozon prosesi uygulanmistir. Bu yontem sayesinde
ozonun kumas iizerindeki etkisi artirilmis, renk agma performanst iyilestirilmis ve kimyasal
kullaniminda ek bir azalma saglanmstir.

Elde edilen sonuglar, kopiiklii 1slak ozon isleminin endiistriyel olcekte uygulanabilir, diisiik
cevresel etkiye sahip bir alternatif olusturdugunu gostermektedir. Bu kombinasyonla su
tiikketiminde %50'nin iizerinde diisiis g0zlemlenmistir. Kimyasal ve islem siiresinde %15-25
azalma goriilmiis ve agartma prosesinde reaksiyon sicakli§ina gerek duyulmadigi icin 151 enerjisi
tasarrufu saglanmistir. Calisma, siirdiiriilebilir denim yikamada kopiik ve 1slak ozon
teknolojilerinin birlikte kullaniminin etkinligini ortaya koyarak, cevre dostu tiretim siiregleri igin
yenilik¢i bir yaklasim sunmaktadur.

Anahtar Kelimeler: Denim Yikama, Stirdiiriilebilirlik, Kopiik aplikasyon, Ozon Gazi
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The Combined Use of Foam and Wet Ozone
Technologies for Environmentally Friendly Denim
Finishing

Abstract

Denim garment production is one of the most environmentally impactful areas of production in
the textile industry due to its consumption of water, energy and chemicals. Today, the concept of
sustainable production necessitates the development of innovative technologies aimed at reducing
water and chemical usage in denim washing processes. In this context, foam and ozone
technologies stand out for their potential to reduce environmental impacts and increase process
efficiency. Foam washing significantly reduces water consumption thanks to its low flotation ratio,
while the ozone process reduces chemical requirements during the bleaching stage with its
powerful oxidative effect.

In this study, an environmentally friendly process was developed by combining foam and ozone
technologies in denim washing. The foam system ensured the homogeneous distribution of the
bleaching chemical on the fabric surface by using it as a carrier medium, thus achieving effective
results with a lower amount of bleach. The products were then subjected to direct ozonation in a
foamy state, applying a wet ozone process. This method increased the effect of ozone on the fabric,
improved colour removal performance, and provided an additional reduction in chemical use.

The results obtained demonstrate that the foamed wet ozone process is an industrially applicable
alternative with low environmental impact. This combination has been observed to reduce water
consumption by over 50%. A 15-25% reduction in chemicals and processing time has been
achieved, and heat energy savings have been realised as the bleaching process does not require
reaction temperatures. The study demonstrates the effectiveness of combining foam and wet ozone
technologies in sustainable denim washing, offering an innovative approach for environmentally
friendly production processes.

Keywords: Denim Washing, Sustainability, Foam Application, Ozone Gas
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Abstract

This study aims to investigate the applicability of the stress pin approach, which generates
localized compressive pre-stress within the die to reduce the maximum principal stresses observed
in asymmetric cold-forged forms—particularly in applications where the geometry is formed by
upsetting. High maximum principal stresses often occur in the die of asymmetric cold-forged parts,
significantly limiting die life. Global shrink fitting is widely used to enhance the compressive pre-
stress; however, the achievable shrink-fit level is restricted by the yield strength of the case material
and is typically insufficient for lobular geometries. In this context, the present study examines the
adaptation of stress pins, which generate localized compressive pre-stress in targeted regions of the
die. A bolt with a lobular shaft form featuring more than two lobes was selected as the reference
product, and the methodology was developed based on the principles introduced by Killmann and
Merklein [1]. Unlike global shrink-fitting, the stress-pin approach targets only the regions with
high stress concentration. These critical zones are first identified through finite element analysis,
after which pins are press-fitted into pockets positioned near the identified areas. The interference
fit of the pins induces localized compressive stresses, which counteract the tensile principal stresses
generated during forming. The pin diameter, interference level, distance from the forming zone,
pin angle and pin quantity were optimized through iterative die analyses conducted in Simufact
Forming. Each design variation was evaluated in terms of the induced compressive pre-stress, the
maximum principal stresses generated during forming, and the stress distribution around the pin
after insertion. The results show that proper optimization of stress pins can enhance local pre-
stress levels and reduce the maximum principal stresses in the die, indicating a positive
contribution to die life.

Keywords: Bolt, Stress pin, Cold forming, Die.
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Ozet

Son yillarda bitkisel protein kaynaklarina yonelik artan tiiketici ilgisi, siirdiiriilebilir ve besleyici
bilesenlerin gida formiilasyonlarida kullanimin tesvik etmektedir. Bu kapsamda nohut unu;
Qlutensiz yapisi, diisiik yag icerigi ve fonksiyonel bilesen profili ile oOzellikle ekstriizyon
teknolojisiyle iiretilen atistirmaliklarda dikkat cekici bir hammaddedir. Ekstriizyon isleminde
hammadde bilesimi, iiriiniin sisme davramsi, gozenek yapis1 ve nihai doku ozellikleri iizerinde
belirleyici rol oynamaktadir.

Bu ¢alismada, dort ticari nohut unu numunesinin besinsel kompozisyonlar: ve partikiil boyutu
dagilimlart  analiz  edilmis; ardindan ekstriizyon islemindeki patlama performanslar:
degerlendirilmistir. Sonuclar, protein ve nisasta icerigi daha yiiksek, lif diizeyi ise diisiik olan
Numune 2 ve Numune 3’iin belirgin patlama kapasitesi gosterdigini ortaya koymustur. Buna
karsin, lif orani yiiksek olan Numune 1 ve protein diizeyi diisiik olan Numune 4'te patlama
gozlenmemistir. Bu bulgular, ekstriizyon sirasinda sisme ve gozenek olusumunun protein—nisasta
dengesi ve lif seviyesine bagli olarak matriksin gaz tutma kapasitesiyle yakindan iliskili oldugunu
gostermektedir.

Sonug olarak, nohut unu ekstriide atistirmaliklarda besin deerini artirmak ve bitkisel protein
oranmini yiikseltmek amaciyla etkili bir bilesen olarak degerlendirilebilir. Ancak istenen doku, hacim
ve patlama diizeyinin saglanabilmesi icin formiilasyonda protein—nisasta orani ve lif iceriginin
dikkatle optimize edilmesi gerekmektedir.

Anahtar Kelimeler: Nohut unu, Ekstriizyon, Patlama performansi, Protein—nisasta
dengesi, Diyet lifi, Partikiil boyutu, Bitkisel protein, Fonksiyonel gidalar
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Evaluation of the Nutritional Composition and Potential
Use of Chickpea Flour in Extrusion Technology

Abstract

In recent years, the increasing consumer interest in plant-based protein sources has encouraged
the use of sustainable and nutritious ingredients in food formulations. In this context, chickpea
flour stands out as a promising raw material for extruded snack products due to its gluten-free
nature, low fat content, and functional component profile. In extrusion processing, the
compositional characteristics of the raw material play a critical role in determining the expansion
behavior, porosity, and final textural attributes of the product.

In this study, the nutritional compositions and particle size distributions of four commercial
chickpea flour samples were analyzed, and their expansion performance during extrusion
processing was evaluated. The results showed that Samples 2 and 3, which had relatively higher
protein and starch contents and lower dietary fiber levels, exhibited pronounced expansion
capacity. In contrast, no expansion was observed in Sample 1, which had a high fiber content, and
Sample 4, which had a lower protein level. These findings demonstrate that expansion and pore
formation during extrusion are closely linked to the protein—starch balance and fiber content,
which together influence the matrix’s gas-holding capacity.

In conclusion, chickpea flour can be effectively utilized in the development of extruded snack
products to enhance nutritional value and increase plant-based protein content. However, to
achieve the desired texture, volume, and expansion characteristics, careful optimization of the
protein—starch ratio and dietary fiber level in the formulation is required.

Keywords: Chickpea flour, Extrusion, Expansion performance, Protein-starch balance,
Dietary fiber, Particle size, Plant-based protein, Functional foods
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(")zet

Son yillarda tiiketicilerin saglikli beslenme ve fonksiyonel gidalara yonelik ilgisinin artmas, besin
0gesi yogunlugu yiiksek bitkisel hammaddelerin énemini artirmistir. Bu calismada, yer fisti$
(Arachis hypogaea L.) 6rneklerinin nem, toplam yag, protein, diyet lif, yag asidi profili ve E
vitamini icerikleri belirlenmis; sonuglar literatiir ve diger bitkisel kaynaklarla karsilastirilngtir.
Analiz sonuglarina gore yer fistigr orneklerinde ortalama %1,74 nem, %52,40 yag, %24,64
protein, %15,54 diyet lifi, %7,92 doymus yag asidi, %44,43 doymamis yag asidi ve 126,55 mg/kg
a-tokoferol E vitamini tespit edilmistir. Diisiik nem orani mikrobiyal stabilite agisindan avantaj
saglarken, protein igerigi aycicegi tohumu gibi diger yiiksek proteinli bitkisel kaynaklarla benzer
olup, bircok iiriin formiilasyonunda alternatif bir protein kaynag: olarak degerlendirilebilir.
Ayrica, doymamis yag asidi orami zeytinyagr gibi tekli doymamis yag asidi acisindan zengin
yaglarla benzer diizeydedir. Bu bulgular, yer fisti§inin fonksiyonel ve besleyici ozellikleriyle gida
endiistrisinde stratejik bir bilesen olarak degerlendirilme potansiyelini ortaya koymaktadur.

Anahtar Kelimeler: Yer fistig1 (Arachis hypogaea L.), protein, doymamis yag asidi, E
vitamini, diyet lif, besleyici bilesen
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Evaluation of the Nutritional Composition of Peanuts

Abstract

In recent years, consumers’ interest in healthy eating and functional foods has increased,
highlighting the importance of plant-based ingredients with high nutrient density. In this study,
the moisture, total fat, protein, dietary fiber, fatty acid profile, and vitamin E content of peanut
(Arachis hypogaea L.) samples were determined, and the results were compared with literature
data and other plant-based sources. The analyses revealed that the peanut samples contained an
average of 1.74% moisture, 52.40% fat, 24.64% protein, 15.54% dietary fiber, 7.92% saturated
fatty acids, 44.43% unsaturated fatty acids, and 126.55 mg/kg a-tocopherol vitamin E. The low
moisture content provides an advantage in terms of microbial stability, while the protein content
is comparable to other high-protein plant sources, such as sunflower seeds, making peanuts a
potential alternative protein source in various product formulations. Additionally, the proportion
of unsaturated fatty acids is similar to that of oils rich in monounsaturated fatty acids, such as
olive oil. These findings indicate that peanuts possess functional and nutritional properties that
make them a strategically valuable ingredient for the food industry.

Keywords: Peanut (Arachis hypogaea L.), protein, unsaturated fatty acid, vitamin E, dietary
tiber, nutritious ingredient
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Ozet

Atik kagit geri doniisiim siireglerinde kullanilan kapali devre su sistemleri, mikroorganizmalarin
cogalmast icin oldukca elverisli bir ortam olusturmaktadir. Bu kosullar altinda gelisen bakteriler,
iiretim hattinda jelimsi tabakalar (slaym) meydana getirerek ekipmanlarda tikanmalara, iiretim
kesintilerine ve iiriin kalitesinde dalgalanmalara yol agmaktadir. Calisma kapsaminda yapilan
incelemeler, ozellikle devir daim sularinda bakteri yogunlugunun belirli bolgelerde arttigini ve
bunun tiretim siirecine dogrudan olumsuz etkiler yarattigini ortaya koymustur.

Mevcut durumda mikrobiyolojik kirliliin kontrolii biiyiik 0lciide biyosit gibi kimyasallara
dayanmaktadir. Ancak bu yontemler uzun vadede siirdiiriilebilir degildir. Kullanilan kimyasallar
yalnizea iiretim hattinda kalmayip, su buhari ile atmosfere tasinarak kokuya neden olmakta ve
calisan saglig1 tizerinde potansiyel riskler barmdirmaktadir. Ayrica bakterilerin iiretim hattina en
yakin ve kritik noktalarda yogunlasmasi, iiriin kalitesini diisiirmekte ve proses verimliligini
azaltmaktadir.

Geri doniistiiriilmiis elyaf (RCF) kullanan kdgit ve karton makineleri, islenmemis liflere kiyasla
cok daha fazla safsizlik icerdigi icin yiiksek bakteri aktivitesine maruz kalmaktadir. Bu durum pH
diisiisii, yiiksek iletkenlik, nisastanin bozunmasi, kétii koku olusumu ve tehlikeli gaz salinimi gibi
ciddi problemlere neden olmaktadir. Literatiirde, bu sorunlarin bazi durumlarda éliimciil kazalara
yol acti§r da rapor edilmistir. Mikrobiyal kirliligin artmas: yalnizca iiretim hattinda biyofilm
olusumuna degil, ayni zamanda hammadde ve katkilarin bozulmasina da sebep olmakta ve onemli
ekonomik kayiplar yaratmaktadir. Kahramanmaras Kagit Fabrikasi'nda yapilan saha gozlemleri
de bu durumu dogrulamaktadir. Fabrikanin PM1 makinesinde mikrobiyolojik kirlilige bagl slaym
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tabakalari, iiretim duruslar: arasinda onemli bir paya sahiptir. Bu duruslar dogrudan iiretim
kayiplarina yol acarken, makinenin bosuna ¢alismaya devam etmesi nedeniyle ton bagina enerji
tiiketimini artirmaktadir.

Bu ¢alismada onerilen yontem, devir daim suyunun sicakli§inin artirilarak mikrobiyal gelisimin
baskilanmasina dayanmaktadir. Mevcut durumda 28-32 °C arali§inda seyreden devir daim
suyunun, haube sisteminden ¢ikan atik flas buharin degerlendirilmesiyle 46-52 °C seviyelerine
ctkarilmast planlanmugtir. Literatiir bulgular: da bu yaklagim: desteklemektedir; yaklasik 30 °C’de
bakteriyel gelisimin hizla arttig1, 50 °C’nin iizerinde ise baskilandig bilinmektedir. Kapal devre
su sistemlerinde besin acisindan zengin beyaz suyun mikroorganizmalar i¢in uygun bir ortam
olusturdugu goz oniinde bulunduruldugunda, sicaklik kontrollii bu yaklasimin dnemi daha da
belirgin hale gelmektedir.

Sicak su uygulamasimin saglayacag: faydalar yalnizca biyolojik kontrol ile suirl degildir. Bu
yontem sayesinde bakteri kaynakli iiretim kayiplar1 azaltilabilir, kimyasal (biyosit) tiiketiminde
diisiis saglanabilir, enerji verimliligi artirilabilir ve dolayisiyla iiretim maliyetleri diisiiriilebilir.
Ayrica sicak suyun kurutma siireglerinde kullanmilmas: kaidin daha hizli kurumasina olanak
saglayarak makine hizimi artiracak ve iiretim kapasitesini yiikseltecektir. Boylelikle Onerilen
yaklasim, kimyasal bagimlili§ini azaltan, cevresel siirdiiriilebilirligi destekleyen ve iiriin kalitesini
artiran yenilik¢i bir ¢oziim olarak one ¢ikmaktadir.

Kagit iiretim siireclerinde karsilasilan mikrobiyolojik kirliligin baglica etmenleri arasinda
bakteriler (Bacillus spp., Achromobacter spp., Enterobacter spp., Pseudomonas spp., Clostridium
vb.), mantarlar (Aspergillus, Penicillium, Saccharomyces vb.) ve algler bulunmaktadir. Birincil
lif kullanan bir tesiste Tepidimonas ve Chryseobacterium tiirlerini belirlemis, kigit makinesi
mikrobiyomlarimin kiiresel Olgekte hilen biitiinciil sekilde arastirilmadigini belirtmistir. Geri
doniistiiriilmiis kdgit iiretiminde sorunlara yol acan bakteri tiirleri daha da az incelenmistir.
Diisiik veya sifir atik su bulunan sistemlerde Enterococcus ve Bacillus'un baskin tiirler oldugunu,
baska bir ¢alismada ise iki farkli makinede Actinobacteria ve Bacteroidetes filumuna ait tiirlerin
bulundugunu bildirmistir.

Geleneksel olarak toksik biyositler veya slimisitler ile kontrol edilmeye calisilan biyofilm olusumu
glintimiizde alternatif yontemlerle de hedeflenmektedir. Enzimler, bakteriyofajlar, biyo-dagiticilar
ve biyokontrol ajanlari tek basina veya biyositlerle birlikte kullamilarak biyofilm tabakalarinin
ortadan kaldirilmasinda etkili olabilmektedir. Ornegin proteaz, a-amilaz ve p-glukanaz iceren
enzim karisimlarinin kigit hamuru ve endiistriyel sistemlerde biyofilm olusumunu nemli dl¢iide
azalttigr gosterilmistir. Ancak literatiirde yer alan bu yontemlerin ¢ogu, kimyasal ya da biyolojik
katkilara dayalidir.

Bu ¢alismada ise mevcut prosesin atik 1s1 kaynagindan elde edilen enerjiyle devir daim suyunun
1sttilmast ve mikrobiyolojik kirliligin yogunlastig1 bolgelerde bu sicak suyun kullanilmasi iizerine
odaklanmaktadir. Sicaklik artisi, mikroorganizmalarin yasam dengesini bozarak biyofilm
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gelisimini baskilamakta; boylece hem kimyasal bagimliligini ortadan kaldirmakta hem de enerji ve
su tasarrufu saglamaktadir. Bu ozellikleriyle calisma hem cevresel fayda hem de proses verimliligi
acisindan literatiirdeki yaklagimlardan ayrilmakta ve 6zgiin bir deer sunmaktadur.

Calisma kapsaminda haube sisteminden ¢ikan 85 °C sicakliktaki atik flag buharin geri kazanilarak
devir daim suyunun sicakli§imin 28-32 °C’den 46-52 °C’ye vyiikseltilmesi hedeflenmistir.
Laboratuvar testleri, sicaklik artistmin ATP degerlerinde dramatik bir azalmaya yol actigin
gostermistir: 25 °C’de 46.754 RLU olan bakteri yiikii, 50 °C’de 6.100 RLUya, 75 °C’de 414
RLUya kadar diismiistiir. Ayrica viskozite 48 cP’den 24,8 cP’ye gerilerken pH ve iletkenlik
degerlerinde kayda deger bir degisiklik gozlenmemistir.

Mekanik testler de bu sonuclar1 desteklemektedir. SCT degeri 25 °C’de 1,5 kN/m iken 50 °C’de 1,7
kN/m’ye yiikselmis, porozite ise 4,6 sn’den 6,9 sn’ye ¢itkmigtir. Kopma mukavemeti 35 °C’de 1996
m ile en yiiksek seviyeye ulasmistir. Bu bulgular, sicak su uygulamasimin yalnizca biyolojik
kontrol saglamadigini, ayni zamanda iiriin kalitesinde de artisa yol acti§ini gostermektedir.
Enerji geri kazamim hesaplamalar:, yilda 63.000 kWh enerji tasarrufu, 2.200 kg biyosit
tiiketiminde azalma, 6.750 m?3 temiz su tasarrufu ve 32 ton CO. emisyonunda diisiis
saglanabilecegini gostermektedir. Bu kazamimlar hem cevresel siirdiiriilebilirlik hem de isletme
ekonomisi agisindan onemli katkilar sunmaktadur.

Sonuglar, sicakligin mikrobiyolojik aktivite iizerinde baskilayici etki gosterdigini ve biyosit
kullanimuna duyulan ihtiyact onemli élciide azaltti§ini ortaya koymaktadir. Ayrica mekanik
testlerdeki iyilesmeler, sicak su uygulamasinin yalnizca biyolojik kontrol degil, iiriin kalitesinde
de gelisme sagladigini gostermektedir. Enerji geri kazanimyla elde edilecek ekonomik ve cevresel
katkilar, bu yontemi sektorel olgekte uygulanabilir kilmaktadir.

Bu ¢alisma, geri doniisiimlii kdgit iiretiminde mikrobiyolojik kirliligin kontrolii icin atik 151 geri
kazamimina dayali sicak su yonteminin etkili bir ¢oziim oldu§unu gostermektedir. Kimyasal
bagimhiligin azalmasi, enerji verimlili§inin artmasi, su tasarrufu ve CO, emisyonlarimin
diisiiriilmesi sayesinde hem cevresel hem de ekonomik kazanimlar saglanabilecektir.

Anahtar Kelimeler: Atik kagit geri dontisiimii, Kagit iiretimi, Mikrobiyolojik kirlilik
kontrolii, Enerji geri kazanimi
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Investigation of Heat Recovery, Combating
Microbiological Contamination, and Water Conservation
Opportunities at the Kahramanmaras Paper Factory

Abstract

Closed-loop water systems used in waste paper recycling processes create an environment highly
conducive to the proliferation of microorganisms. Under these conditions, bacteria develop,
forming slimy layers (slime) on the production line, leading to equipment clogging, production
interruptions, and fluctuations in product quality. Studies conducted within the scope of this work
have revealed that bacterial density increases in certain areas, particularly in circulating water,
and that this has a direct negative impact on the production process.

Currently, the control of microbiological contamination relies heavily on chemicals such as
biocides. However, these methods are not sustainable in the long term. The chemicals used do not
remain solely on the production line but are carried into the atmosphere with water vapor, causing
odors and posing potential risks to worker health. Furthermore, the concentration of bacteria at the
points closest to and most critical for the production line reduces product quality and decreases
process efficiency.

Paper and cardboard machines using recycled fiber (RCF) are exposed to high bacterial activity
because they contain significantly more impurities compared to virgin fibers. This situation causes
serious problems such as pH drop, high conductivity, starch degradation, odor formation, and
hazardous gas emissions. The literature reports that these problems have led to fatal accidents in
some cases. Increased microbial contamination not only causes biofilm formation on the production
line but also leads to the deterioration of raw materials and additives, resulting in significant
economic losses. Field observations at the Kahramanmaras Paper Factory confirm this situation.
Slime layers caused by microbial contamination in the factory’s PM1 machine account for a
significant proportion of production stoppages. These stoppages directly lead to production losses
and increase energy consumption per ton due to the machine continuing to run unnecessarily.
The method proposed in this study is based on suppressing microbial growth by increasing the
temperature of the circulating water. Currently ranging between 28-32 °C, the circulating water
is planned to be raised to 46-52 °C by utilizing waste flash steam from the hood system. Findings
in the literature also support this approach; it is known that bacterial growth increases rapidly at
approximately 30°C and is suppressed above 50°C. Considering that nutrient-rich white water in
closed-loop water systems creates a suitable environment for microorganisms, the importance of
this temperature-controlled approach becomes even more apparent.
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The benefits of hot water application are not limited to biological control. This method can reduce
bacteria-related production losses, decrease chemical (biocide) consumption, increase energy
efficiency, and consequently lower production costs. Furthermore, the use of hot water in drying
processes will enable the paper to dry faster, increasing machine speed and production capacity.
Thus, the proposed approach stands out as an innovative solution that reduces chemical
dependency, supports environmental sustainability, and improves product quality.

The main factors contributing to microbiological contamination in paper production processes
include bacteria (Bacillus spp., Achromobacter spp., Enterobacter spp., Pseudomonas spp.,
Clostridium, etc.), fungi (Aspergillus, Penicillium, Saccharomyces, etc.), and algae. In a facility
using primary fiber, Tepidimonas and Chryseobacterium species were identified, and it was noted
that paper machine microbiomes have not yet been comprehensively studied on a global scale.
Bacterial species causing problems in recycled paper production have been studied even less. It has
been reported that Enterococcus and Bacillus are the dominant species in systems with low or zero
wastewater, while another study found species belonging to the Actinobacteria and Bacteroidetes
phyla in two different machines.

Biofilm formation, traditionally controlled with toxic biocides or slime control agents, is now also
targeted with alternative methods. Enzymes, bacteriophages, biodispersants, and biocontrol
agents, used alone or in combination with biocides, can be effective in removing biofilm layers. For
example, enzyme mixtures containing protease, a-amylase, and p-glucanase have been shown to
significantly reduce biofilm formation in paper pulp and industrial systems. However, most of the
methods described in the literature are based on chemical or biological additives.

This study focuses on heating the recirculating water using energy obtained from the waste heat
source of the existing process and using this hot water in areas where microbial contamination is
concentrated. The increase in temperature disrupts the life balance of microorganisms, suppressing
biofilm development; thus, it eliminates chemical dependency and saves energy and water. With
these characteristics, the study stands out from approaches in the literature in terms of both
environmental benefits and process efficiency, offering unique value.

The study aimed to recover waste flash steam at 85 °C from the hood system and raise the
temperature of the circulating water from 28-32 °C to 4652 °C. Laboratory tests showed that the
temperature increase led to a dramatic decrease in ATP values: the bacterial load, which was
46,754 RLU at 25 °C, decreased to 6,100 RLU at 50 °C and 414 RLU at 75 °C. Furthermore,
while viscosity decreased from 48 cP to 24.8 cP, no significant changes were observed in pH and
conductivity values.

Mechanical tests also support these results. The SCT value increased from 1.5 kN/m at 25 °C to
1.7 kN/m at 50 °C, while porosity increased from 4.6 s to 6.9 s. The breaking strength reached its
highest level at 35 °C with 1996 m. These findings show that hot water treatment not only provides
biological control but also leads to an increase in product quality.
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Energy recovery calculations show that 63,000 kWh of energy savings, a reduction of 2,200 kg in
biocide consumption, 6,750 m3 of clean water savings, and a decrease of 32 tons in CO, emissions
can be achieved annually. These gains offer significant contributions in terms of both
environmental sustainability and operational economics.

The results demonstrate that temperature has an inhibitory effect on microbial activity and
significantly reduces the need for biocide use. Furthermore, improvements in mechanical tests
indicate that hot water treatment not only provides biological control but also enhances product
quality. The economic and environmental benefits achieved through energy recovery make this
method feasible for implementation on an industrial scale.

This study demonstrates that the hot water method based on waste heat recovery is an effective
solution for controlling microbial contamination in recycled paper production. Reduced chemical
dependency, increased energy efficiency, water savings, and lower CO, emissions will provide both
environmental and economic benefits.

Keywords: Waste paper recycling, Paper production, Microbiological contamination
control, Energy recovery
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Is1 Yalitimli Cam Uretiminde Argon Gazi Dolum Prosesi
ve Uygulamasi
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(")zet

Enerji verimliligi ve stirdiiriilebilir yap: teknolojilerinin 6nem kazandigr giiniimiizde, 151 yalitiml
cam sistemleri binalarda 151 kayiplarini azaltmanin en etkili ¢oziimlerinden biri haline gelmistir.
Bu sistemlerde performans: belirleyen en kritik unsurlardan biri, camlar arasindaki bosluga
doldurulan gaz tiiriidiir. Argon gazi, diisiik 1s1 iletkenligi, kimyasal kararlilig1 ve uygun maliyeti
nedeniyle sektorde en yaygin kullanilan dolgu gazidir.

Giiniimiizde gelisen iiretim teknolojileri sayesinde, 1sicam iiretim hatlarinda argon gazi dolumu
tam otomatik sistemler araciligiyla gerceklestirilmektedir. Bu otomasyon sistemleri, dolum oranini
hassas sensorlerle izleyerek yiiksek dogrulukta ve tekrarlanabilir iiretim saglar. Ayrica entegre
sizdirmazlik kontrol iiniteleri sayesinde, cam igindeki argon oranmmmin uzun siire korunmasi
garanti altina alinir.

Bu c¢alismada otomatik argon dolum sistemlerinin 1sicam iiretim makinelerine entegrasyonu,
proses adimlari, kalite kontrol mekanizmalar: ve EN 1279 standard: cercevesinde yapilan test
yontemleri detaylandirilacaktir. Sunumun amaci, 1sicam iiretim makinelerinde otomasyon tabanli
gaz dolum teknolojilerinin enerji verimlili§ine ve iiretim kalitesine sagladig1 katkilar:
paylasmaktir.

Anahtar Kelimeler: Is1 yalitimli cam, argon gazi, otomatik dolum sistemi, tiretim
makineleri, enerji verimliligi, EN 1279
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W-Mo-Si-B Alasiminin SHS ile Uretimi ve
Karakterizasyonu
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Ozet

Son birkag yilda yiiksek sicaklik yapisal uygulamalarda Mo-Si-B alasim sistemleri i¢in caba gosterilmesinde
odak haline gelmistir. Bu alagimlarin yiiksek erime noktalar, iistiin mukavemet ve iyi oksidasyon direnci
ozellikliklere sahip olabilecek intermetalik malzemeler gelistirilmektedir. Bununla birlikte, oda sicakli§inda
diisiik sicakliklarda kirilma tokluk oOzelligi yansitabilecek ve yiiksek sicakliklarda da oksidasyon direnci
miikemmel davramg sergileyebilecek bircok arastirma c¢alismalar: yapimaktadir. Bu nedenle, bizim
calismamizin odaginda yeni nesil ultra yiiksek sicaklik malzeme uygulamalarinda gelecekte aday olabilecek
yeni bir intermetalik kompozit malzeme gelistirmek, artan cevre enerji zorluklarmma ¢oziim yolu
saglanabilecek ve hem kimyasal hem de fiziksel ozelliklere gii¢ kazandirmak icin W ilave edilerek W-Mo-Si-
B alagim sistemi iizerinde ¢alisilmis ve bu alagimimin karakterizasyonu incelenmistir. Uriinlerin kimyasal
bilesenleri, fazlarim ve mikroyapilar: incelenerek derinlemesine arastirilmistir. Ek olarak, endiistriyel
uygulamalarda siirdiirebilir malzeme iiretimine katk: saglamas: icin W-Mo-Si-B alagimi kendi kendine
ilerleyen yiiksek sicaklik sentezi (SHS) ile iiretim yapinusgtir.

Anahtar Kelimeler: SHS, Mo-Si-B, W-Mo-Si-B, Intermetalik kompozit malzemeler, Yiiksek
sicaklik alagimlar
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Abstract

In recent years, the role of automation and control systems in modern electricity distribution
networks has increased significantly. With the integration of distributed energy resources (DER)
and renewable power plants, SCADA (Supervisory Control and Data Acquisition) architectures
have become increasingly complex. SCADA systems enable distribution utilities to monitor,
control, and analyze the grid in real time, thereby supporting not only operational efficiency but
also system reliability, resilience, and cyber security. However, during commissioning processes,
thousands of signals transmitted from the control center to remote terminal units (RTUs),
protection relays, and intelligent electronic devices (IEDs) must be verified end-to-end. When
traditional Point-to-Point (PTP) tests are performed manually in the field, various challenges
arise, including time loss, increased costs, extended planned outages, and occupational safety risks.
The SCADA PTP Test Emulator developed in this study addresses these challenges by
transferring testing activities to a laboratory environment. Using a Hardware-in-the-Loop (HIL)
approach, the system simulates real conditions of substations and distribution centers while
supporting multi-device integration through globally adopted communication protocols such as
IEC 60870-5-104, Modbus RTU/TCP, and IEC 61850. This capability enables fully vendor-
independent operation and seamless communication with devices from different manufacturers,
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including RTUs, IEDs, PLCs, power analyzers, and gateways. Thus, the heterogeneous device
landscape of distribution networks can be modeled in the laboratory with high fidelity.

The emulator architecture consists of digital input/output modules, industrial communication
units, a panel test set, fault detection algorithms, and web/mobile-based visualization modules
powered by computer hardware. This structure allows SCADA and RTU configurations to be
validated before field deployment, enables automatic detection of incorrect mappings or missing
signals, and standardizes the overall testing process. The developed system reduces commissioning
times, lowers operational costs, enhances personnel safety, improves operational efficiency, and
provides pre-field testing and training capabilities.

Beyond serving as a validation tool for commissioning and operations teams, the test set also
functions as a comprehensive laboratory platform that supports education in SCADA and energy
automation technologies. Its modular design enables one-to-one modeling of real field connections
and signal flows, offering students, technicians, and new engineers a practical training
environment through visual feedback components. In this way, the system stands out as a multi-
purpose testing and training platform that can be used both for validating operational processes
and supporting in-house technical development and training programs.

With these characteristics, the study demonstrates the applicability of hardware-based simulation
in SCADA testing processes and represents the first multi-protocol laboratory testing
infrastructure tailored to the needs of the electricity distribution sector in Tiirkiye. The system
architecture was developed under the leadership of GDZ Electricity Distribution Inc., in
partnership with Bogazici Electricity Distribution Inc., and with consultancy from Endoks
Energy Inc.

Keywords: SCADA, Point-to-Point Test, Emulator, Hardware-in-the-Loop, Operational
Efficiency

www.rdconf.com 73



f RDCONF 5™ International Conference on Design, Research and Development
[ 1)

@ international Conference on
Design, :Qesearch&Development NOUember 20-2 1, 2025 @ C LEVER

Science & Research Group

www.rdconf.com

Cok Protokolliit SCADA Mimarileri i¢in Test Yontemi
Onerisi

Ozet

Modern elektrik dagitim sebekelerinde otomasyon ve kontrol sistemlerinin rolii son yillarda onemli
olciide artmistir. DaSitik enerji kaynaklarimin (DEK) ve yenilenebilir enerji santrallerinin
entegrasyonu ile birlikte, SCADA (Supervisory Control and Data Acquisition, Merkezi Kontrol
ve Veri Toplama Sistemi) mimarileri daha karmagik bir hal almistir. SCADA sistemleri; dagitim
sirketlerine sebekeyi gercek zamanli izleme, kontrol etme ve analiz etme imkdni taniyarak yalnizca
operasyonel verimliligi degil, ayn1 zamanda sistem giivenilirligi, dayaniklilig ve siber giivenligi
de desteklemektedir. Ancak, bu sistemlerin devreye alma siireclerinde kontrol merkezinden
RTU'lara (Remote Terminal Unit), koruma rolelerine ve akilli elektronik cihazlara (IED) iletilen
binlerce sinyalin uctan uca dogrulanmas: gerekmektedir. Geleneksel Noktadan-Noktaya (Point-
to-Point, PTP) testler manuel olarak sahada yiiriitiildiigiinde; zaman kayb, artan maliyet, planl
kesinti siiresi uzamas ve is giivenligi riskleri gibi zorluklar ortaya ¢cikmaktadir.

Bu ¢alismada gelistirilen SCADA PTP Test Emiilatorii, test faaliyetlerini laboratuvar ortamina
tastyarak bu sorunlara ¢oziim sunmaktadir. Sistem, Dongiideki Donanim (Hardware-in-the-Loop,
HIL) yaklagimyla trafo ve dagitim merkezlerindeki gercek kosullari simiile ederken; IEC 60870-
5-104, Modbus RTU/TCP ve IEC 61850 gibi diinya genelinde kullanilan haberlesme protokolleri
iizerinden ¢oklu cihaz entegrasyonunu desteklemektedir. Bu ozellik, test setinin tamamen marka
bagimsiz calisabilmesini saglayarak farkli iireticilere ait RTU, IED, PLC, enerji analizorii ve
gateway gibi cihazlarla sorunsuz iletisim kurmasina olanak tanimaktadir. Boylece dagitim
sirketlerinin sahadaki heterojen cihaz yapisi, laboratuvar ortaminda gercege en yakin sekilde
modellenebilmektedir.

Emiilator mimarisi; dijital giris-cikis modiilleri, endiistriyel haberlesme birimleri, pano test seti,
hata tespit algoritmalar: ve bilgisayar donanimli web/uygulama tabanli gorsellestirme
modiillerinden olusmaktadir. Bu yapi, RTU ve SCADA konfigiirasyonlarinin sahaya ¢ikmadan
once dogrulanmasini, yanls esleme veya eksik sinyallerin otomatik tespit edilmesini ve testlerin
standardize edilmesini saglamaktadir. Gelistirilen sistem, devreye alma siirelerini azaltarak
operasyonel maliyetleri diisiirmekte, personel giivenliini artirmakta, operasyonel verimliligi
artirmakta ve saha dncesi test ve egitim imkini sunmaktadir.

Ayrica test seti, yalnizca isletme ve devreye alma ekiplerine yonelik bir dogrulama araci olmanin
otesinde, SCADA ve enerji otomasyon teknolojileri alaninda egitim verilmesine olanak saglayan
kapsamli bir laboratuvar platformu niteligi tasimaktadir. Modiiler yapist sayesinde gercek saha
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baglantilar1 ve sinyal akiglar1 birebir modellenebilmekte ve gorsel geri bildirim bilesenleri
araciligiyla dgrencilere, teknisyenlere, yeni baslayan miihendislere uygulamali bir eSitim altyapisi
sunulmaktadir. Boylelikle sistem, hem operasyonel siireclerin dogrulanmasimda hem de kurum ici
teknik gelisim ve egitim programlarinda kullanilabilecek cok amacl bir test ve 6gretim seti olarak
one ¢ikmaktadir.

Bu yoniiyle calisma, SCADA test siireclerinde donanim tabanl simiilasyonun uygulanabilirligini
ortaya koyarak Tiirkiye'de enerji dagitim sektoriine 0zgii ilk cok-protokollii laboratuvar test
altyapisini temsil etmektedir. Bu sistem mimarisi ¢alismalari, GDZ Elektrik Dagitim A.S.
yiiriitiiciiliiiinde, Bogazi¢i Elektrik Dagitim A.S. paydashiginda ve Endoks Enerji A.S.
damgmanhgimda gerceklestirilmistir.

Anahtar Kelimeler: SCADA, Noktadan-Noktaya Test, Emiilator, Dongtideki Donanim,
Operasyonel Verimlilik
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(")zet

Giintimiizde saft gecislerinde kullanilan sizdirmazlik elemanlari, gemi ve endiistriyel makinelerde
giivenlik ve verimlilik agisindan kritik oneme sahiptir. Mevcut uygulamalar, genellikle elastomer
contalar, metal muhafazalar veya yaglama destekli sistemler tizerine kuruludur. Ancak bu yapilar,
montaj sirasinda hizalama hatalarima karsi hassas olup birlesim noktalarinda sizintr riski
barimndirmakta, uzun siireli kullanimda korozyon ve aginma sorunlart ile karsilasmaktadir. Ayrica
kaucuk veya yayli mekanizmalara dayali ¢oziimler, yiiksek basing, titresim ve sicaklik altinda
deformasyona ugrayarak sizdirmazlik performansini kaybederken, yaglama gerektiren sistemler
bakim maliyetlerini artirmakta ve cevresel riskler olusturmaktadir. Bu yetersizlikler, daha
dayanikli, montaji kolay, bakim gereksinimi diisiik ve korozyona direncli yenilikci tasarimlara olan
ihtiyaci ortaya koymaktadir.

Bu ¢alismada, oOzellikle endiistriyel makine ve denizcilik uygulamalarinda giivenli montaj
saglamak amaciyla kullanabilecek puzzle tipi bir sizdirmazlik elemani tasarim, gelistirilmesi ve
iiretilmesi amacglanmistir. Bu tasarimin en onemli avantaji, denizcilik uygulamalarinda siklikla
karsilasilan sizdirma, montaj zorluklar: ve korozyon problemlerine etkili ¢oziimler sunmasidir. Uc
parcalt puzzle tipi gecmeli tasarim, tamamlayict (disi-erkek) baglant: noktalar: sayesinde
parcalarin montaj sirasinda otomatik olarak hizalanmasimi saglayarak, iscilik kaynakli hatalar:
minimize eder ve montaj siiresini kisaltmaktadir. Geg¢meli baglanti yapist sayesinde birlesim
noktalarindaki temas yiizeyi artirlarak sizdirmazlik  performanst  maksimum  seviyeye
ctkarilmaktadir. Dis yiizeyde bulunan kanal, O-ring, conta veya sikistirma teli ibi ek elemanlarin
yerlestirilmesine olanak taniyarak yiiksek basing ve titresim altinda dahi giivenli bir baglant:
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saglamaktadir. Kullamlan karbon grafit ve korozyona dayamikli aliiminyum alasumi, deniz
ortamindaki asmdirict etkiler karsisinda uzun omiir ve bakim kolaylir sunmaktadir. Ayrica
yapurmn hafif olmasi, montaj ve tasima siireclerini kolaylagtirirken, sistemin genel maliyetini de
diigiirmektedir. Tiim bu ozellikler, giivenlik, dayaniklilik ve operasyonel verimlilik acisindan
mevcut sistemlere kiyasla onemli tistiinliikler saglamaktadir.

Anahtar Kelimeler: Sizdirmazlik elemanlari, Puzzle tip Saft sizdirmazlik elemant,
Korozyon direnci, Denizcilik uygulamalari, Karbon-grafit entegrasyonu
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Development of an Aluminum Body Ship Shaft Sealing
Element

Abstract

Sealing elements used in shaft passages today are of critical importance for ensuring safety and
efficiency in marine and industrial machinery applications. Current implementations are
generally based on elastomeric gaskets, metal housing, or lubrication-assisted systems. However,
these structures are sensitive to misalignment during assembly, prone to leakage at joint interfaces,
and susceptible to corrosion and wear over long-term use. Moreover, solutions based on rubber or
spring mechanisms lose their sealing performance under high pressure, vibration, and
temperature, while lubrication-dependent systems increase maintenance costs and pose
environmental risks. These limitations highlight the need for innovative designs that are more
durable, easy to assemble, low-maintenance, and resistant to corrosion.

In this study, a puzzle-type sealing element was designed, developed, and manufactured to ensure
reliable assembly, particularly for industrial machinery and marine applications. The main
advantage of this design is its ability to effectively address common issues in marine environments
such as leakage, assembly difficulties, and corrosion. The three-piece interlocking puzzle-type
structure enables automatic alignment of parts during installation through complementary (male-
female) connection points, thereby minimizing assembly errors and reducing installation time.
The interlocking connection design increases the contact surface area at the joints, maximizing
sealing performance.

Additionally, an external groove allows the integration of auxiliary components such as O-rings,
gaskets, or compression wires, ensuring a secure connection even under high pressure and
vibration conditions. The use of carbon graphite and corrosion-resistant aluminum alloy provides
long service life and ease of maintenance against the aggressive marine environment. Furthermore,
the lightweight structure facilitates assembly and transportation processes while reducing the
overall system cost. All these features offer significant advantages over existing systems in terms
of safety, durability, and operational efficiency.

Keywords: Sealing elements, Puzzle type shaft sealing element, Corrosion resistance,
Marine applications, Carbon-graphite integration
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Analizi: Busbar ve Kablo Geometrilerinin
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Ozet

Bu ¢alismada, kesit alanlar: esit olan dikdortgen kesitli busbar iletkeni ile silindirik geometrideki
kablo iletkeninin deri etkisine bagli elektromanyetik davrams: karsilastirilarak; geometrinin
endiiktans, AC diren¢, manyetik aki yogunlugu, akim yogunlugu dagilimi ve gii¢ kayiplar:
iizerindeki etkisi incelenmistir. Calismada Sonlu Elemanlar Yontemi (FEM) tabanli kararli hal
AC analizleri kullamlarak frekansa bagl direng degerleri, i¢ ve dis manyetik alan dagilimlar: ve
giic yayilimundaki farkliliklar karsilastirmali olarak sunulmustur.

Elde edilen sonuglar, ayni DC direncine sahip olmalarina ragmen dikdirtgen iletken ile silindirik
iletkenin AC kosullarda belirgin sekilde farkli davrandigini gostermektedir. Silindirik iletkenler
radyal olarak simetrik bir akim dagilumi sunsa da deri etkisi altinda kesitin etkin kullanim
simirlanmakta, daha yiiksek AC direng ve daha yiiksek tepe akim yogunlugu ortaya ¢cikmaktadur.
Buna karsilik dikdortgen kesitli busbarlar, bir dogrultuda daha genis yiizey uzamas: sayesinde
akimin dig bolgelere daha etkin yayilmasina olanak tanimakta; incelenen konfigiirasyonlarda daha
diisiik AC direnci, kritik bolgelerde daha diisiik tepe manyetik aki ve daha dengeli akim
yogunluguna sahiptir. Bunlarin neticesinde de kayiplar iletken geometrisi boyunca daha dengeli
bir dagilim sergilemistir. Elde edilen bu bulgular, malzeme ve kesit alani sabit kalsa dahi iletken
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geometrisinin yiiksek akimli AC uygulamalarinda endiiktans, kayiplar ve genel elektromanyetik
performans tizerinde belirleyici bir parametre oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Deri etkisi, iletken geometrisi, busbar, silindirik iletken, endiiktans,
AC direng, manyetik aki yogunlugu, akim yogunlugu, elektromanyetik gii¢ yogunlugu,
FEM analizi.
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Analysis of the Geometry-Dependent Variation of the
Skin Effect: A Comparative Study of Busbar and Cable
Conductors

Abstract

In this study, the electromagnetic behavior associated with the skin effect is comparatively
evaluated for a rectangular busbar conductor and a cylindrical cable conductor having identical
cross-sectional areas. The influence of conductor geometry on inductance, AC resistance, magnetic
flux density, current density distribution, and power losses is examined in detail. Steady-state AC
analyses based on the Finite Element Method (FEM) are employed to obtain frequency-dependent
resistance values, internal and external magnetic field distributions, and differences in power
dissipation, all of which are presented in a comparative manner.

The obtained results indicate that, despite having the same DC resistance, the rectangular and
cylindrical conductors exhibit markedly different behaviors under AC conditions. Although
cylindrical conductors provide radially symmetric current distribution, the effective utilization of
their cross-section becomes limited under the skin effect, leading to higher AC resistance and
increased peak current density. In contrast, rectangular busbars allow the current to spread more
effectively toward the outer regions due to their extended surface in one direction; in the analyzed
configurations, they exhibit lower AC resistance, lower peak magnetic flux in critical regions, and
a more uniform current density distribution. Consequently, power losses are more evenly
distributed along the conductor geometry.

These findings reveal that, even when material and cross-sectional area are kept constant,
conductor geometry is a decisive parameter influencing inductance, losses, and overall
electromagnetic performance in high-current AC applications.

Keywords: Skin effect, conductor geometry, equal cross-section, busbar, cylindrical
conductor, inductance, AC resistance, magnetic flux density, current density,
electromagnetic power density, FEM analysis.
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Ozet

Bu ¢alisma, orta gerilim (OG) busbar sistemlerinde iletken geometrisinin elektrik alan yogunlugu,
kismi degarj (PD) baslama gerilimi ve genel yalitum dayanimu iizerindeki etkilerini incelemektedir.
Dikdortgen, dairesel ve pah kirilmis cesitli kesit geometrileri, COMSOL Multiphysics kullanilarak
gerceklestirilen sayisal elektrostatik analizlerle degerlendirilmistir. Elde edilen sonuclar; keskin
koselerin, kiiciik kose yaricaplarinin ve yiiksek en-boy oranina sahip kesitlerin lokal elektrik alan
gerilimini belirgin sekilde artirdiini, bunun ise PD baglama gerilimini diisiirerek yalitim
glivenilirligini olumsuz etkiledigini gostermektedir. Ayrica, kose yaricapinin artirilmasi, kesit
oranlarimin  optimize edilmesi ve alan gradyanlarmmin yumusatilmas: gibi  geometrik
iyilestirmelerin alan yogunlasmasini bastirdi§r ve uzun donem yalitim dayanimim artirdi§
ortaya konmustur. Calisma, OG busbar tasarmminda iletken geometrisinin kritik roliinii
vurgulamakta ve PD riskinin azaltilmas: ile dielektrik dayanmmn artirilmasina yonelik
miihendislik yonlendirmeleri sunmaktadr.

Anahtar Kelimeler: Orta gerilim busbar, elektrik alan yogunlugu, iletken geometrisi,
kismi desarj, dielektrik dayanimi, elektrostatik analiz, yalitim tasarimai.
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Analysis of Conductor Geometry Influence on Electric
Field Density and Dielectric Withstand Capability in
Medium-Voltage Systems

Ahmet Can Yalgin!, Hiiseyin Akdemir?, Mehmet Can Biiyiikdogerlioglu?

Vedat Voski4, Do¢. Dr. Ahmet Feyzioglu®

Abstract

This study investigates the influence of conductor geometry on electric-field intensification, partial
discharge (PD) inception, and overall insulation strength in medium-voltage (MV) busbar systems.
Various conductor cross-section profiles, including rectangular, circular, and chamfered geometries, were
analyzed using numerical electrostatic simulations performed in COMSOL Multiphysics. The results
demonstrate that sharp edges, small corner radii, and high aspect-ratio cross-sections significantly increase
localized electric-field stress, thereby reducing the PD inception voltage and compromising dielectric
reliability. The study also shows that appropriate geometric optimization —such as increasing edge radius,
adjusting cross-section proportions, and smoothing electric-field gradients—effectively suppresses field
enhancement and improves long-term insulation performance. These findings highlight the critical role of
conductor geometry in MV busbar design and provide engineering guidelines for minimizing PD risk and
enhancing dielectric robustness.

Keywords: Medium-voltage busbar, electric field intensification, conductor geometry, partial
discharge, dielectric strength, electrostatic analysis, insulation design.
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Ozet

Bu c¢alisma, dogal konveksiyon kosullarinda calisan busbar enerji dagitim sistemlerinin termal
davramginin deneysel ve sayisal olarak karsilastirilmasini sunmaktadir. Deneysel sicaklik artisi él¢iimleri,
akim tasiyan busbar orneklerinin kararlt ve gecici durumlarda degerlendirildigi kontrollii bir test
diizeneginde elde edilmistir. Buna paralel olarak, sayisal simiilasyonlar Joule 1s1 iivetimi, 1s1 iletimi ve dogal
konveksiyon mekanizmalarint iceren ¢oklu fizik tabanli modeller kullanilarak gerceklestirilmistir. Deneysel
ve sayisal sonuglarin karsilastirilmasi, 6zellikle konvektif 1s1 transfer katsayisi (h) ve malzeme Ozelliklerinin
dogru kalibrasyonu ile sicaklik farklarimin +2 °C mertebesine indirilebildigini gostermektedir. Elde edilen
bulgular, yiiksek akimli busbar sistemlerinin termal tasarim giivenilirliini artirmak icin dogrulanmig
sayisal modeller ile laboratuvar dlciimlerinin birlikte kullamilmasinin onemini vurgulamaktadir.

Anahtar Kelimeler: Busbar sistemleri, termal davranis, dogal konveksiyon, ¢oklu-fizik
modelleme, deneysel dogrulama, sayisal analiz, Joule 1s1s1, CFD simiilasyonu.

www.rdconf.com 84


https://orcid.org/0009-0007-4483-6378
mailto:ahmetcan.yalcin@eaegroup.com
https://orcid.org/0000-0002-4682-1088
mailto:huseyin.akdemir@eaegroup.com
https://orcid.org/0009-0009-3688-9853
mailto:mbuyukdogerlioglu@eaegroup.com
https://orcid.org/0000-0002-1747-0274
mailto:vvoski@eaegroup.com
https://orcid.org/0000-0003-0296-106X
mailto:ahmet.feyzioglu@marmara.edu.tr
mailto:ahmetcan.yalcin@eaegroup.com

f RDCONF 5™ International Conference on Design, Research and Development
[ 1)

International Conference on

Design, Research&Development NOUember 2 0 - 2 1/ 2 025 @ C LEVER

www rdconf com Science & Research Group

Multiphysics Experimental and Numerical Evaluation of
Thermal Behavior in Busbar Energy Distribution
Systems Under Natural Convection

Abstract

This study presents a comprehensive multiphysics experimental and numerical evaluation of the
thermal behavior of busbar energy distribution systems operating under natural convection
conditions. Experimental temperature-rise measurements were conducted using a controlled test
platform where high-current busbar samples were examined under steady-state and transient
conditions. Parallel to the laboratory tests, numerical simulations were developed using
multiphysics modeling techniques incorporating Joule heating, heat conduction, and natural
convection. A comparative analysis between experimental and simulation data demonstrates that
temperature deviations can be reduced to within 2 °C through accurate calibration of material
properties and boundary conditions, particularly the convective heat transfer coefficient (h). The
results emphasize the significance of integrating validated numerical models with experimental
measurements for enhancing the reliability and accuracy of thermal design in high-current busbar
systems.

Keywords:  Busbar systems, thermal behavior, natural convection, multiphysics
modeling, experimental validation, numerical analysis, Joule heating, CFD.
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Merkezi Ve Giivenli Bir Uzaktan I¢erik Yonetim Sistemi
Ile Derin Ogrenme Tabanli Miisteri Analizi
Modiillerinin Gelistirilmesi
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Abstract

Bu bildiri, dijital signage ekosistemi icin gelistirilen Akilli Icerik Yénetimi platformunun Ar-Ge
siireci, teknik bilesenleri ve sektorel katkilarini ortaya koymay: amaglamaktadir. Tiirkiye ve
diinyada hizla biiyiiyen dijital ekran ¢oziimleri pazarinda, icerik yonetimi hilen manuel islemler,
cihaz bagimhilhig, sirly veri analizi ve giivenlik agilart nedeniyle operasyonel zorluklar
icermektedir. Proje kapsaminda gelistirilen sistem; merkezi, giivenli, yapay zekd destekli, bulut
tabanli ve olgeklenebilir bir yapr sunarak bu sorunlara ¢oziim odakli bir yaklasim gelistirmektedir.
Proje kapsaminda gelistirilen platform, bir yandan bulut tabanli icerik yonetim sistemi (CMS) ile
ekranlarin uzaktan yonetimini saglarken, diger yandan gercek zamanly goriintii isleme ve derin
ogrenme modiilleriyle miisteri davramislarini analiz etmektedir. Bu yap: sayesinde sistem, sadece
icerik dagitumi yapan geleneksel ekran kontrol coziimlerinden ayrisarak, veri odakli karar
mekanizmalar1 iceren ileri seviye bir akilli dijital signage mimarisi sunmaktadir.
Goriintii isleme modiilleri, YOLOv8 tabanli nesne tanima, DeepSORT ile kisi takibi, CNN
modelleri ile yas ve cinsiyet siniflandirmas: yapmaktadir. Bu algoritmalar GPU hizlandirma
sayesinde gercek zamanli ¢alismakta, 15-30 FPS performans seviyesine ulasmaktadir. Boylece
miisteri sayimi, yogunluk ol¢iimii, demografik analiz ve davrams analitigi gibi ciktilar, pazarlama
ve icerik planlama siirveclerini otomatik olarak optimize edebilmektedir.

Projede gelistirilen platform, API tabanli entegrasyon mimarisi ile CRM, POS, e-ticaret sistemleri
ve kampanya yonetim araclariyla entegre calisabilmektedir. Bu sayede perakende, restoran
zincirleri, oteller, bankacilik, akilli sehir uygulamalari, saglik kuruluslar: ve toplu tasima gibi cok
farkly  sektorlerde  dogrudan  kullamlabilir  modiiler ~ bir  ¢0ziim  sunmaktadir.
Ar-Ge siirecinde Agile metodolojisi, CI/CD, konteyner tabanli dagitim, MLOps ve edge
computing gibi modern yazilim gelistirme yaklagimlar: kullamilmistir. Proje ¢iktilar: yalnizca bir
iiriin gelistirme calismas: olmanin otesine gecerek, iilkemizde goriintii isleme, derin 6grenme ve
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bulut tabanli yazilim gelistirme ekosistemine katki saglayan bir Ar-Ge modeli ortaya koymaktadur.
Sonug olarak bu ¢aligma, bilgilendirme ekranlar1 (dijital signage) pazarinda yiiksek katma degerli,
yerli, yapay zekd destekli, giivenli ve veri odakli bir platform olarak sektorel doniisiimii
hizlandirmay: hedeflemektedir.

Anahtar Kelimeler: yapay zeka tabanl igerik yonetimi, bulut tabanli cms, bilgilendirme
ekranlar:
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Abstract

This paper presents a compact, non-intrusive measurement system designed for
determining the critical dimensions and generating calibration charts of underground
fuel tanks via a 2-inch access port. The system employs a laser electronic distance
measurement (EDM) device located outside the Zone 0 hazardous environment, with the
beam directed into the tank through a mirror-based tilt mechanism. A key contribution
is the ability to generate accurate calibration charts. Mirror tilt actuation is controlled via
a linear actuator, where the non-linear relation between displacement and angular
rotation can be resolved either through a lookup table or analytically as the mechanical
linkage properties are known. The methodology involves coarse scanning for tank
geometry estimation followed by targeted high-resolution scans at critical angles to
derive diameter, length, dome geometry, and inclination. Real-world results demonstrate
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volumetric accuracy better than 0.2%, with an expected performance of 0.3% [1] in
calibration chart generation, confirming that the system meets industrial standards for
underground storage tank metrology, including OIML R 71.
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Abstract

The textile industry has undergone a radical transformation in recent years, driven by
digitalization, automation, and the pursuit of sustainable production. In this
transformation, electronic and computer-based sensor technologies are gaining
prominence in critical areas such as production line monitoring, process control, quality
assurance, and energy efficiency. This study examines the development of a yarn
detection sensor for a circular machine featuring patterned yarn dyeing technology.
Unlike traditional dyeing methods, this technology combines the yarn transfer process
with the dye spray system, enabling direct patterning of the yarn. Only the required
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amount of dye molecules chemically reacts with the yarn, resulting in significant savings
in water and energy consumption. The system, with 36 independent dyeing stations,
offers flexible production; however, yarn breaks, resulting from factors such as yarn raw
material, strength, twist, and friction, lead to production losses and defective package
formation. The import of currently used yarn detection sensors poses a significant
disadvantage in terms of cost and lead time. Therefore, this study has developed a
domestically produced sensor that can instantly detect yarn breaks, communicate with
the machine in real time, and automatically stop the station. The developed system will
minimize production losses and delivery delays, saving energy and resources.
Consequently, the design and integration of a domestic yarn detection sensor will not
only improve production quality and efficiency, but will also contribute to reducing
external dependency and promoting environmental sustainability. In this respect, the
study can contribute to advancements in smart production technologies in the textile
industry.
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Abstract

The self-loosening of bolted joints under vibrational loading remains a persistent
challenge in many engineering applications, especially in the automotive industry, where
safety and reliability are of paramount importance. Predicting self-loosening behavior is
challenging because numerous parameters influence joint performance, as well as the
limitations of conventional experimental testing. This study presents a novel analytical
model for predicting bolt and nut loosening behavior under transverse vibration. The
model extends existing approaches by incorporating additional parameters such as
displacement, clamping force, and under-head friction torque. To enhance usability, the
model was implemented in an MS Excel-based calculator with macro functions, enabling
engineers to perform loosening analyses under varying conditions. The model adapts
and extends existing approaches from the literature by incorporating an energy
equilibrium approach, which calculates bolt rotation by balancing the torsional strain
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energy accumulated during vibration with the kinetic energy released once the applied
torque exceeds the critical threshold. The analytical predictions were validated through
Junker vibration tests, showing strong agreement with experimental data. The proposed
model and tool provide a practical and accessible method for predicting loosening,
thereby enabling the design of safer and more reliable fasteners while strengthening
industrial competitiveness.
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Abstract

The fashion industry is one of the industries most influenced by aesthetics and quality.
This necessitates that products manufactured for this industry possess high quality and
aesthetic appeal. Denim products are among the most frequently used in this industry
for various purposes. This study proposes an ensemble clustering approach for visually
sorting batches to reliably classify color consistency in denim fabrics. First, separate
batches were obtained using three common methods (DBSCAN, hierarchical clustering,
and K-Means) with 800x800 pixel RGB images of fabric samples for each order. Then, an
ensemble rule based on the majority principle was designed to reduce inconsistencies
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between methods and balance random initialization and parameter sensitivity. Each
sample was assigned to the final batch according to the majority preference among the
batches given by the three algorithms. It is evaluated that the proposed approach by
comparing it with reference batch assignments predefined by experts. The outputs of the
individual algorithms and the ensemble results are compared each other. The findings
show that the ensemble rule produces more stable batches that are closer to expert
decisions. While preserving the strengths of the individual methods, the ensemble rule
reduces the impact of their weaknesses.
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Abstract

This study focuses on the stereoselective synthesis of ozonides for potential applications
in different textiles processes. By synthesizing controlled ozonide in a closed-circuit
reactor, high stereoselectivity (>90% ozonide formation) was achieved, enabling
sustainable denim fading, cotton bleaching and/or different textile washing processes.
This method will significantly reduce water usage and chemical discharge compared to
traditional processes. In-depth analyses using UV-vis spectroscopy, FTIR, NMR, X-ray
diffraction (XRD), cyclic voltammetry (CV), and oxidation-reduction potential (OPR)
measurements demonstrate selective chromophore degradation without cellulose
degradation, confirming the role of ozonide intermediates in targeted oxidation. This
innovation aligns with the EU Green Deal principles, which promote circular economy
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applications in textiles. Its scalability and low energy profile highlight its applicability for
eco-efficient textile production.
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Abstract

In this study, a new door system design was developed for the door-to-door and door-
to-frame junctions of the Refrigerated Display Cabinet (RDC), where energy savings are
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concentrated. The aim is to improve sealing performance by reducing thermal bridges,
thereby reducing the system's overall energy consumption. As part of the design, the
silicone filling volume in the door bottom mold was increased, a magnetic seal element
was integrated, and a new door gasket was developed. Test studies were conducted in
accordance with ISO 23953-2:2023, and comparative analyses were performed using the
current system. Experimental results showed that the new design improved heat transfer
efficiency by increasing the temperature difference between the evaporator inlet and
outlet. Additionally, the average product temperature in the cabinet was improved by up
to 5%. According to energy consumption analyses, annual energy consumption
decreased from 13,231 kWh to 6,906 kWh, resulting in approximately 47.8% energy
savings. Carbon emissions calculations over a ten-year lifespan showed a decrease from
82,033 kg of CO, to 42,816 kg of CO,. As a result, the new door system was evaluated as
a long-lasting solution that increases energy efficiency, contributes to environmental
sustainability, and provides a more sustainable solution.
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Abstract

Customer retention and vehicle renewal prediction remain critical challenges in premium
automotive markets. This study presents a comprehensive data-driven framework for
predicting BMW customer renewal probability using historical transactional and
behavioral data from Borusan Otomotiv's enterprise systems. We developed a hybrid
machine learning model that integrates Random Forest feature selection with Binary
Logistic Regression to achieve interpretability while maintaining predictive accuracy.
The model leverages customer demographics, service engagement metrics, and
ownership patterns to generate individual-level renewal probability scores.
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Evaluated on 1,211 holdout observations through temporal validation, the model
achieved 77% overall accuracy and an AUC-ROC of 0.80, demonstrating strong
discriminatory power in distinguishing between renewal and non-renewal customers.
Model outputs are transformed into five operational risk grades (G1-G5) and seamlessly
integrated into Salesforce CRM, enabling proactive customer relationship management
and targeted retention strategies.

Key empirical findings indicate that service expenditure patterns, time since last
purchase, and multi-vehicle ownership significantly influence renewal likelihood. The
framework bridges predictive analytics with operational deployment through automated
data pipelines and continuous model monitoring, representing a practical approach to
data-driven customer retention in the automotive sector.
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Abstract

This study presents a high-precision indoor positioning and multi-dimensional
visualization system, named Virtual Positioning System (VPS), which utilizes Ultra-
Wideband (UWB) technology. The VPS features an integrated architecture comprising
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portable Tag devices, fixed anchor units, a data collector called Position Box, and a web-
based server. Tests conducted in various scenarios (office, factory, and retail
environments) demonstrated that the system achieves a positioning accuracy of +30 cm
and provides high data stability.

The Two-Way Ranging (TWR) algorithm and Kalman filter minimize measurement
noise, while IEEE 802.3-based communication prevents data loss. The 2D and 3D
visualization modules provide capabilities for movement tracking, density mapping, and
area-based analysis. In particular, 3D visualization enhances operational awareness by
providing depth perception in multi-story buildings or metal-dense environments. The
VPS is well-suited for future developments in terms of energy efficiency, signal stability,
and visualization performance, adding value to industrial, corporate, and security-
focused operations.
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This paper presents the design, development, and validation of the CarrGo® Sorter
System, an autonomous multi-robot sorting system for logistics and cargo handling
environments. The system automates parcel classification, routing, and transferring
operations using a fleet of Automated Guided Vehicles (AGVs) controlled by a software.
Each robot is equipped with embedded sensors, magnetic line follower, and RFID-based
localization to navigate a structured grid platform. By integrating barcode reader and
real-time communication protocols, the CarrGo® Sorter System achieves high sorting
throughput with reduced dependency on human operators. Simulation and field tests
demonstrated that the system can increase sorting speed while avoiding collision risk
through centralized traffic management. The results support the potential of multi-agent
robotic platforms to improve intralogistics by combining embedded control, intelligent
coordination, and autonomous navigation.
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Abstract

Autoclaved aerated concrete (AAC) thermal insulation board has a density of 130-155
kg/m?, a compressive strength above 0.4 MPa and a thermal conductivity value of 0.045
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W/m.K. It is a Class A non-combustible, mineral-based and non-toxic material and used
for thermal insulation from the outside, inside, in the middle, underground, on floors,
and roof surfaces. The porous structure of the material decisively affects its mechanical
and thermal conductivity properties. In this study, the potential for pore size reduction
was evaluated by adding ratios of 0%, 0.1%, 0.25%, 0.5%, 0.75% and 1% amorphous silica-
forming additive to the AAC thermal insulation board by mass. Furthermore, the
mechanical performance was compared with the corresponding pore size characteristics.
In determining the pore distribution, the air pores in the structure were examined by
image analysis technique based on the Monte Carlo approach. When the density and
compressive strength of the samples obtained after hydrothermal curing were compared
with the A value, it was observed that the highest increase was 29.94% with a 1% additive
rate. Scanning electron microscope (SEM) and X-ray diffraction (XRD) analyses showed
that the amount of tobermorite increased continuously up to a dosage of 0.5%. The fact
that the addition of the admixture by mass reduces the pore diameter, reduces density
and increases compressive strength reveals that the amorphous silica-forming additive is
usable in AAC thermal insulation board. Achieving the same compressive strength with
less material during the production phase and reducing per-unit energy consumption
during service due to improved thermal insulation associated with smaller pore sizes are
critical for lowering the carbon footprint.
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Abstract

Artificial intelligence applications have increased in recent years, providing benefits that
increase the productivity of individuals and organizations. Individuals and organizations
consult with Al tools in many areas, seek their assistance, and create value using these
tools. However, the use of Al tools brings with it various security concerns. Open-source
Als have higher capabilities than those hosted on-premise environments. This
encourages individuals and organizations to use open-source or paid versions. This
study aims to identify and prevent unauthorized sharing of potentially sensitive data
with third parties during paid or open-source use of Al tools using Al-assisted detection
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and prevention. The study, aims to use a combination of natural language processing, big
data, and machine learning methods during detection processes, will also focus on
customizing the models to be organizations or person-focused, in addition to general
sensitive data, and increasing success in capturing sensitive data by fine-tuning the
models. It will enable the implementation of blocking or masking processes after a
successful detection process.
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Abstract

Due to the restricted fixation and hydrolysis of reactive dyes, digital inkjet printing on
cotton materials presents difficulties with low color output and substantial wastewater
formation. Cotton can be cationically modified to improve color strength, decrease salt
requirements, and boost dye absorption and fixation. However, conventional two-stage
cationization methods are time-consuming and water-intensive, and they frequently
result in back staining when the cloth is washed, with unfixed colors discoloring the
white (unprinted) portions. By adopting a rotary printing process to directly put cationic
printing primer onto cotton knitted fabrics, this study explores a novel one-step method
to address these problems. We created three distinct pretreatment formulations: two with
varying quantities of sodium hydroxide and = 3-chloro-2-hydroxypropyl
trimethylammonium chloride (CHPTAC) and a reference with no cationic ingredients.
These formulations were applied to fabric, then digitally printed, air dried and steamed.
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In order to assess how well the printed fabrics prevented back-contamination, they were
subsequently put through two distinct post-washing techniques; rope washing and open-
width washing. The primary objective was to determine whether a combined
cationization and printing process could simplify workflow and significantly reduce
water and chemical consumption while ensuring print quality. The level of back
contamination was assessed qualitatively by visually assessing the contamination of
white areas after each washing process. The results from this study will provide
important insights into the discussion on the industrial applicability of cationic cotton,
particularly by addressing the issue of persistent contamination and exploring more
sustainable, one-step processing solutions. The results obtained from this study
contribute to the development of more efficient and environmentally friendly digital
printing processes for cotton fabrics by providing important insights into the discussions
on the industrial applicability of cationic cotton fabric, particularly by addressing the
issue of persistent contamination in cationization and investigating more sustainable,
one-step process solutions.
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Abstract

In recent years, significant research efforts have focused on improving indoor air quality
in vehicles and reducing volatile organic compound (VOC) emissions. Interior trim
components release harmful gases, particularly under elevated temperature conditions,
due to the degradation of organic structures, posing health risks to passengers. This risk
is especially critical for children and animals who are exposed to prolonged travel periods
in service vehicles. In this study, bio-based additives were incorporated into recycled
acrylonitrile butadiene styrene (ABS) matrices used in interior trim sheet production to
reduce environmental impacts and improve thermal performance. A mixture obtained
from marine-origin algae and terrestrial plant powders (nettle, oak, and poplar leaves)
was added to recycled ABS at 2 wt%. Total Organic Carbon (TOC) measurements were
conducted under ambient conditions. Results showed that carbon emissions from bio-
additive plates were 87.7% lower than those from non-additive plates. These findings
demonstrate that natural additives exhibit gas adsorption capabilities within ABS
matrices and offer an effective and sustainable alternative for improving in-vehicle air
quality. In this context, the present work provides an important contribution both to
recycling-based polymer utilization and to the development of eco-friendly, bio-
composite automotive materials.
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Abstract

This position paper presents the architecture and deployment of a Customer Data
Platform (CDP) for the Kogtas loyalty program to enhance data quality, unification, and
personalization-based marketing strategies. The project entails bringing together
disparate customer data collected across multiple channels into a single, deduplicated
data store to enable advanced analytics and Al-driven personalization. By employing a
combination of big data technologies, cloud infrastructure, and machine learning
algorithms, the proposed system will enable real-time data processing of information,
customer segmentation, and predictive modeling. Through this system, the platform will
enhance marketing performance, customer satisfaction, and operational efficiency while
adhering to data privacy legislations such as GDPR and KVKK compliance. The article
situates the project within the contexts of customer relationship management (CRM),
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loyalty program studies, and personalization studies. It discusses data consolidation,
deduplication, and system development processes, highlighting innovative elements
such as adaptive algorithms, real-time learning processes, and secure data management.
Expected gains are increased marketing ROI, additional loyal customers, and streamlined
operational processes. The paper concludes with the analysis of the long-term potential
contribution of the project and with future research avenues for large-scale data-driven
marketing infrastructures.
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Abstract

Unplanned machine downtimes caused by component failures, overheating, or
mechanical stress significantly impact manufacturing efficiency and profitability.
Predicting such failures before they occur is a core objective of smart manufacturing and
Industry 4.0. Leveraging recent advances in sensor technology and machine learning, this
study proposes an anomaly detection architecture that predicts the operational state of
manufacturing machines one step ahead, enabling early detection of potential downtime.

The system integrates two primary data sources: vibration signals collected by an IoT-
enabled device and sound recordings obtained from a microphone positioned close to the
manufacturing equipment. These complementary signals capture the machine’s dynamic
behaviour under varying operational conditions. While vibration and line status data are
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directly utilized, sound recordings undergo pre-processing using a low-pass filter to
remove irrelevant background noise. The filtered recordings are segmented into one-
minute intervals, and statistical features are extracted in both time and frequency
domains, including mean, standard deviation, skewness, and kurtosis. Since the available
dataset covers only one day, a moving block bootstrap technique is employed to improve
robustness and generalization.

Two deep learning architecture, Long Short-Term Memory (LSTM) and Multi-Layer
Perceptron (MLP), are implemented to forecast the machine state at time t + 1. The
dataset, consisting of nine features and approximately 13,200 samples, is divided into
training, validation, and test sets in a 70/15/15 ratio. Both models are trained using the
Adam optimizer and binary cross-entropy loss. Performance is evaluated using precision,
recall, and F1 score metrics.

Overall, the proposed approach demonstrates that combining vibration and acoustic data
with deep learning can effectively predict machine anomalies in real time, contributing
to proactive maintenance and reduced production downtime in smart manufacturing
environments.
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Abstract

Accurately predicting sales conversion in automotive CRM systems is critical for
optimizing marketing spend and sales team efficiency. This study presents a calibrated
ensemble framework combining XGBoost, Gradient Boosting, and Random Forest
classifiers to predict lead conversion probability in automotive dealership operations.
Using 62,859 real-world leads collected between July 2024 and July 2025, we developed a
systematic pipeline encompassing behavioral feature engineering, statistical feature
selection, ensemble modeling, and probability calibration via Platt scaling. The calibrated
ensemble achieved an AUC of 0.841, Brier score of 0.146, and 19% improvement in top-
decile precision over baseline logistic regression. The framework provides actionable lead
segmentation into four priority tiers, directly supporting sales resource allocation and
marketing campaign optimization. Results confirm that probability calibration is
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essential for automotive CRM applications where predicted scores inform operational
decisions.
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This study presents the design and development of Shopper®, a smart shopping cart
system that integrates embedded hardware, computer vision, and real-time localization
technologies to enhance the in-store shopping experience. The system combines a custom
control panel, dual-camera based barcode recognition architecture, loadcell weight
tracking, and a mobile-based authentication mechanism. The Shopper® autonomously
verifies items, updates shopping cart contents, and initiates automatic checkout when
reaching designated payment zones. By merging user experience design (UX) principles
with embedded IoT hardware, the solution reduces queue times and enriches the
consumer’s shopping journey. The results indicate a significant improvement in
transaction speed and customer satisfaction, supporting the viability of smart carts as an
effective bridge between physical and digital retail ecosystems.
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Abstract

Used car auction platforms face unique challenges in personalized recommendation due
to extreme data sparsity, high inventory turnover, and real-time operational constraints.
This study develops and evaluates a hybrid recommendation system combining
Word2Vec embeddings for categorical vehicle attributes with standardized numerical
features, applying temporal decay weighting to prioritize recent user interactions.
Deployed on Azure infrastructure, the system was evaluated using 12 months of
transaction data from a Turkish B2B auction platform comprising 5,322 users, 24,987
vehicles, and 1.87 million interactions. Offline evaluation demonstrates superior
performance over baselines (Hit Rate@10: 0.456 vs 0.234 popularity baseline, 94.9%
improvement). Production deployment over six months (April-September 2025)
generated 977 recommendation-driven sales representing 15.26% of total platform
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transactions and 17.27M TL in commission revenue. Quasi-experimental analysis
revealed a 26.7% increase in monthly purchase frequency among active users, yielding
420 incremental transactions. Results demonstrate how interpretable temporal-weighted
embedding models generate measurable commercial value in high-turnover, data-sparse
B2B marketplaces.
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Abstract

In this study, the effects of runner-system design on filling balance and pressure
distribution in multi-cavity injection molds were investigated through Moldex3D
simulations. Four runner configurations—H-type, Symmetrical-type, Star-type, and
Fishbone-type —were evaluated using the material SCHULAMID® 6 MV14 FR4 K1681.
The simulation results revealed that runner geometry has a decisive influence on filling
uniformity, and they further demonstrated the effectiveness of a pressure-controlled
runner approach in improving overall product quality. The findings highlight the
importance of rheology-based optimization in runner-system design. This study
differentiates itself from previous research by providing a comparative analysis of
multiple runner types and by demonstrating that balanced filling can be successfully
achieved not only in molds with 2" cavity counts but also in intermediate cavity numbers
such as 12 and 14. The rheology-based pressure-controlled methodology presented here
introduces a new optimization perspective for multi-cavity injection mold design.
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Abstract

Mobile payment systems process millions of transactions daily across distributed
microservice architectures, where operational anomalies and silent failures can lead to
financial losses and system instability. Traditional threshold-based monitoring is
insufficient for detecting subtle, context-dependent deviations that evolve with user
behavior and workload patterns. This study introduces a self-learning hybrid anomaly
detection framework that integrates Isolation Forest, LSTM Autoencoder, and One-Class
SVM to capture statistical, temporal, and structural deviations in operational metrics.
Model outputs are fused using a calibrated soft majority voting strategy based on
normalized anomaly scores. The trained framework is deployed as a containerized
microservice, enabling real-time anomaly assessment based on live operational statistics.
Experimental evaluation across a fifteen-month dataset demonstrates that the ensemble
improves detection robustness and reduces false negatives compared to individual
models and simple averaging strategies. The results highlight the system’s ability to
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detect silent failures and abnormal behaviors that occur without explicit exceptions while
maintaining scalability and adaptability in complex financial microservice environments.
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Abstract

As fashion retail navigates a new era shaped by heightened consumer expectations and
rapidly evolving digital interactions, the need for deeply personalized, stylistically
coherent, and context-aware recommendation systems has become paramount.
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Traditional engines, reliant on static rules or collaborative filtering, often fall short in
capturing the complexity of human taste and the visual-semantic richness inherent in
fashion products. This paper introduces Boyner’s Al-powered Multi-Agent Fashion
Assistant, an enterprise-grade personalization platform architected on Microsoft Azure
Al Foundry. The system orchestrates multiple specialized agents to deliver real-time,
occasion-aware, and visually grounded fashion recommendations across omnichannel
touchpoints. Leveraging multimodal embeddings, behavioral clustering, semantic
search, and real-time trend signals, each agent operates with a distinct cognitive function,
from silhouette-based outfit pairing to brand-season compatibility evaluation. Our
implementation demonstrates how agentic Al systems can bridge the gap between
algorithmic precision and stylistic intuition in large-scale fashion environments. The
assistant not only enhances conversion and engagement metrics but also redefines the
digital shopping journey as an explainable, adaptive, and human-centric dialogue. By
operationalizing multi-agent orchestration within a live retail environment, Boyner
pioneers a new paradigm in Al-powered visual discovery, offering a scalable blueprint
for next-generation personalization in the global fashion ecosystem.
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Abstract

Digital transformation in financial services has accelerated the need for secure, scalable,
and user-centric payment infrastructures across various industries This study presents
the design and implementation of a web-based credit card payment architecture
integrated into the Dealer Web Portal (BWP), enabling dealer-initiated bill payments
through Android POS ecosystem. The work covers three major dimensions: the
development of a microservice-based web architecture using REST/SOAP services; real-
time, bi-directional communication between the web portal and Android POS devices;
and an unsupervised machine learning framework for behavioural segmentation using
large-scale bill payment data. Multiple clustering algorithms, including K-Means,
DBSCAN, Mean Shift, Spectral Clustering, and Hierarchical Clustering, were evaluated,
with K-Means yielding the most meaningful segmentation results based on Purity, NMI,
and Silhouette metrics. Segment outputs enabled dynamic commission policies, targeted
dealer interventions, and time-series behavioral insights. The results demonstrate that
the proposed architecture significantly enhances operational efficiency and data-driven
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decision making. This study provides one of the first integrated examples of Android
POS-web portal interoperability combined with large-scale behavioural segmentation in
Tiirkiye’s bill-payment ecosystem.
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Abstract

In Real-Time Location Systems (RTLS) using Ultra-Wideband (UWB) technology, the
Decawave DW1000 uses the Two-Way Ranging (TWR) method to obtain the location of
amoving object. Multipath propagation occurring under NLOS conditions systematically
negatively affects time-leads and distance measurements; this increases the bias (positive
bias) and widens the variance, leading to instability in the location data. In this study, an
autoencoder-based measurement improvement method proposed for the tag location
data obtained using the TWR method. The raw TOF (time of flight) and range
measurements obtained from the DW1000 are simultaneously integrated into a low-
dimensional latent space with features such as RSSI and CIR-based quality metrics (e.g.,
tirst-path amplitude/index, channel energy, pulse width indicators). The
denoising/regularized reconstruction process suppresses the jump and bias components
in the location data caused by NLOS; thus, the improved measurements can increase the
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stability and repeatability of location data when used with classical Gauss-Newton
location. This approach can trained with a highly dynamic setup (especially using clean
LOS records), reducing the burden of relying on field geometry; its modular architecture
allows for minimal integration into the existing TWR software chain. Experimental
analysis and visualizations were performed on different indoor scenarios (office,
corridor, and semi-open space layouts) using MATLAB. This method has been shown to
provide a consistent reduction in mean error metrics (MAE/RMSE), a significant
improvement in axis bias errors (95th/97th percentile), and location path continuity,
while also eliminating erroneous outliers originating from instantaneous NLOS
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Abstract

Aspect-based sentiment analysis provides granular insights into customer feedback by
identifying discrete aspects, such as features or topics, and assigning a corresponding
sentiment to each. This study assesses three large language models, hereafter referred to
as LLMs, namely Google Gemini 2.5 Flash-Lite, Anthropic Claude Sonnet-4 delivered
through AWS Bedrock, and Meta LLaMA 3.3 70B delivered through AWS Bedrock, using
a real-world multilingual corpus of 7,841 Turkish mobile banking app reviews from
Isbank in Turkey. We employ a prompt-based tagging protocol to extract aspect-
sentiment pairs from every review, and we compare accuracy, F1-score, inference cost,
and latency. The results show that all three LLMs can execute multilingual aspect
extraction and sentiment categorization without task-specific fine-tuning. Claude Sonnet-
4 attains the highest F1 for aspect extraction and the highest sentiment accuracy, although
it incurs a markedly higher inference cost. Gemini 2.5 Flash-Lite achieves competitive
accuracy at a fraction of the price, making it well-suited for high-volume analytics. Meta
LLaMA at the 70B scale accessed through AWS Bedrock exhibits intermediate
performance with moderate cost and latency. We provide detailed performance tables
and figures, along with best-practice guidance for enterprise deployment. AWS Bedrock
enables the strategic selection of Claude and LLaMA 3.3 70B for multilingual sentiment
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analysis, offering valuable insights from app reviews within scale, accuracy, and budget
constraints.
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Abstract

This study examines the Roll-Over Protective Structure (ROPS) and Falling Object
Protective Structure (FOPS) tests and their results for forklifts. The main focus of the
study is the evaluation of the cabin safety of a forklift with a lifting capacity of 3.5 tons.
Within this scope, the compliance of the protective structures with the international
standards ISO 3471 and ISO 3449 has been thoroughly analysed.
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In the ROPS tests, the applied force and energy values under lateral, rear, and vertical
loading conditions were calculated; the test setup, the applied loads, and the resulting
deformations in the structure were investigated. Furthermore, in the FOPS test, the
required energy levels were evaluated, and the results of the tensile tests conducted to
verify the mechanical integrity of the fasteners (bolts) after the impact test were
presented.
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Abstract

Customer Loyalty Programs are a proven methodology for establishing and maintaining
customer relationships. With the development of mobile technologies and the power of
digitalization, what was once a simple punch card has now evolved into a full-fledged
mobile application. The paradigm shift has opened up research areas on an individual
customer level, especially in non-contractual traditional commerce, which was
previously impossible due to a lack of loyalty data. The cost and budget of Customer
Loyalty Programs increase with their strategic value. Balancing the attractiveness of a
reward to the customer with the unit cost to the organization is essential for designing
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effective programs. In this study, we propose a framework that combines the
attractiveness and unit cost of rewards to provide an optimized reward mix, thereby
aiding Customer Loyalty Program managers in their decision-making processes.
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Abstract

In recent years, consumer preferences have undergone significant transformations driven
by socio-cultural, economic, and demographic factors, resulting in a growing demand for
innovative and sustainable textile products. The intensifying competition in the global
market, along with evolving consumer expectations, necessitates that firms within the
textile industry not only adapt to technological advancements but also develop
sustainable solutions. Within this framework, Menderes Tekstil has emerged as a pioneer
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in the field of outdoor technical textiles by introducing an innovative production process
through the utilization of olefin yarns. Compared to acrylic and polyester yarns, olefin-
based fabrics demonstrate superior mechanical performance, offering twice the tensile
strength of acrylic and approximately 30% greater strength than polyester. In addition,
these fabrics exhibit water- and oil-repellency, ultraviolet resistance, mold resistance, and
stain resistance, thereby ensuring durability and suitability for outdoor applications. The
recyclability of olefin yarns further reinforces an environmentally responsible production
approach, contributing to broader sustainability objectives. Specifically developed for
demanding applications such as garden furniture, umbrellas, awnings, and marine
textiles, these products not only address a critical gap in the textile market but also
enhance the competitive capacity of the firm by combining innovative features,
environmental advantages, and high added value.
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Abstract

With the increase in urban waste and industrial activities, significant quantities of ash are
generated from waste incineration plants, cement factories, and energy production
facilities. These ash wastes pose critical environmental challenges such as land
occupation, soil contamination, and groundwater pollution, making their sustainable
management essential. This study aims to utilize industrial ash waste as an alternative
raw material in the production of paving stones used in infrastructure applications. Ash-
based paving solutions reduce dependence on natural stone and sand resources,
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contributing to resource conservation; additionally, they help lower environmental
impacts by reducing cement consumption and related carbon emissions.

Within the scope of this study, manufacturability, mechanical strength, durability, and
environmental performance criteria were evaluated. The results indicate that ash-based
paving blocks offer an economical and sustainable alternative to conventional products.
This approach enables the transformation of waste materials into value-added products
instead of disposal, supporting the development of low-cost and environmentally
friendly building materials.

Aligned with European Union environmental policies, this study supports the use of
long-lasting, environmentally conscious, and aesthetically favorable products in urban
planning and infrastructure applications. The findings demonstrate that industrial ash
waste can become a valuable resource for the construction materials industry.
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Abstract

Rail-Mounted Gantry (RMG) cranes are complex lifting systems widely used in container
terminals and industrial sites to ensure the safe handling of heavy loads in both
horizontal and vertical planes. One of the main subsystems of these cranes is the trolley,
which operates in conjunction with the spreader responsible for carrying and transferring
the load. In recent years, designs incorporating 360° rotatable spreader mechanisms have
provided significant flexibility in load positioning but have also introduced complex
stress distributions in connection regions. In this study, the structural behavior of the
spreader component of an RMG-type portal crane was analyzed using the Finite Element
Method (FEM). The investigation covered static, buckling, and fatigue strength
assessments, with all calculations performed in accordance with DIN EN 13001-3-1+A2
and EN 13001-3-8 standards. During the modeling phase, the steel framework of the
spreader structure, along with its welded and bolted joints, was represented in detail.
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Separate loading scenarios were established for different spreader configurations
(rotated positions of 0° 45°, and 90°), and lifting loads, wheel reaction forces, and
boundary conditions were applied in compliance with relevant standards. The analysis
results showed that the maximum Von Mises stresses remained below the material yield
limit, and the fatigue strength in critical connection areas (such as drum plates,
connecting bolts, and weld seams) satisfied the S6 stress range class requirements.
Furthermore, the deformations observed in the spreader were within allowable limits,
confirming that the structure possessed adequate rigidity against buckling. In conclusion,
the RMG portal crane design equipped with a 360° rotatable spreader system was found
to be structurally safe in terms of both static and fatigue performance, demonstrating
compliance with international standards. This study contributes to the engineering-level
optimization of spreader—trolley interaction in next-generation RMG crane systems.
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Abstract

In this study, for the first time, a new generation hemp hurd/PP composite material
coupling sleeve prototype production was performed for the water irrigation pipes.
Within the scope of experiments, at first hemp hurds were prepared by using cyclic
grinding machine. Later, the compounds of hemp hurds (0 wt%, 10 wt%, 20 wt% and 30
wt%) and polypropylene (PP) were prepared using double screw extruder machine at
Ondokuz Mayis University. After that, the specimens of 0 wt%, 10 wt%, 20 wt% and 30
wt% hemp hurd reinforced polypropylene (PP) composites were fabricated using
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injection molding machine. Three points bending tests were performed on the fabricated
specimens with INSTRON 5982 100 KN universal test device at Ondokuz Mayis
University (OMU) KITAM Central laboratory. Prototyping of hemp hurd/PP composite
material coupling sleeves were produced using plastic injection machines of Poelsan
Plastik Sanayi ve Ticaret A.S. Long-term tightness test under internal pressure was
conducted on the fabricated coupling sleeves in Poelsan Plastik Sanayi ve Ticaret A.S.
According to the bending test results, the bending modulus of specimens were increased
by increasing hemp hurd content. The highest bending strength was obtained by 10 wt%
hemp hurd powder reinforced PP composites (46.5 MPa). The findings showed that the
coupling sleeves manufactured from hemp hurd/PP composite material can be
successfully used as an alternative to %100 PP material coupling sleeve under similar
service conditions in water irritation systems.
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Abstract

Tunnels are designed as infrastructure elements that facilitate smoother traffic
movement, enhance operational safety, and minimize environmental effects. However,
when adequate lighting is not provided in tunnels, sudden transitions from bright
outdoor environments to dim indoor spaces cause temporary vision loss while the eyes
adapt to the new environment. Sudden changes in light at tunnel entrances and exits can
disorient drivers and increase accident risks. Daylight offers a mix of wavelengths and
color temperatures that provide optimal visual conditions for humans. In this study, an
energy-efficient hybrid tunnel lighting system combining light tubes with artificial
lighting was designed, and an artificial intelligence—based control system dependent on
daylight was developed for this setup. To make tunnel conditions more efficient and
comfortable for drivers, a control system incorporating an artificial neural network
(ANN) algorithm was designed to apply the instantaneous outdoor illuminance level at
the tunnel entrance. The control system results were analyzed, indicating that
approximately 25.30% energy savings can be achieved compared to conventional lighting
control methods, along with an expected improvement in drivers’ visual comfort.
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Abstract

This study reports on the design and development of a practical analytics system that
responds to the growing need for data-driven work among users without formal training
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in programming or data science. The system uses large language models (LLMs) to
support natural language interaction and to guide users through common data analysis
tasks. Compared with typical analytics tools, the system does more than simply run
models in the background. It explains in plain language what each model is doing and
why particular results appear, and it walks the user through the choice of methods step
by step. The architecture can connect to different locally deployed LLMs — for example
LLaMA, Qwen or DeepSeek, so organisations are not locked into a single provider. All
interaction takes place through a chat-style interface: users upload a dataset, describe
their question, and the system handles the configuration and code. The artefact was
shaped through a Design Science Research (DSR) process, with several iterations of
design, feedback and revision involving potential users. In its current form, a proof-of-
concept implementation and scenario-based examples show that non-technical users are
able to understand their data more clearly and make more informed choices among
analytical options. Taken together, these features point to a practical and adaptable
framework that brings explainable, LLM-supported analytics within reach of a much
wider group of professionals.
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Abstract

This study presents a deep learning-based approach to objectively classify operator
experience levels (Novice-Intermediate-Expert) from multivariate signals and user
interactions obtained during electric screwdriving operations. The dataset comprises 64
participant-specific files, each containing multiple tightening trials. Windowing was
performed independently per file; short segments unsuitable for windowing were
excluded, yielding 3,326 time windows (2,958 for training/testing; 368 for independent
validation). A two-layer Bidirectional LSTM (BiLSTM) architecture was employed and
evaluated on both the train—test split and an external validation set constructed from 12
previously unseen files. On the test set, the model achieved 76% overall accuracy with
macro-averaged precision/recall/F1 of 77%/76%/76%. Class-wise analysis indicated
stronger separability for the Expert class (recall = 84%) and comparatively lower
performance for Intermediate (recall = 66%). On the hold-out validation set, accuracy was
75.00%, with a mean predicted probability of 85.0%, indicating moderate-to-high
confidence. The findings show that while BILSTM provides a solid foundation for time-
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series classification, its effectiveness may be limited for complex patterns without a
convolutional front end.
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Abstract

This study investigates the effects of key pultrusion process parameters—including
temperature profile, fiber volume ratio (FVR), preformer geometry, resin viscosity, and
line speed—on the production stability and mechanical performance of carbon
tiber/epoxy composite profiles. Continuous carbon fiber rovings were impregnated with
epoxy resin and processed through a multi-zone heated die under varying operating
conditions. Tensile properties were evaluated in accordance with ASTM D3039 to ensure
standardized and comparable mechanical characterization. Experimental observations
revealed that even small adjustments in thermal management, heating zone positioning,
preformer compression and eye diameter, fiber volume ratio, resin rheology, fiber type,
squeezer configuration, and pulling speed produced significant variations in surface
quality, flow behavior, resin backflow, fiber congestion, and overall process stability. The
optimal process window was achieved at a line speed of 30-35 cm/min and an FVR range
of 65-70%, with improved results obtained by shifting the initial heating zone backward,
reducing the final preformer diameter, and utilizing lower-viscosity resin systems. The
tindings provide a comprehensive process—property relationship for carbon pultrusion
and offer a practical guideline for industrial optimization aimed at achieving stable
production and high-quality composite profiles.
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