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KONGRE PROGRAMI / CONGRESS SCHEDULE

ORAL PRESENTATION

10 June 2022 - Friday

Extra Session

Hall Name: INSI - Meeting Hall Meeting Hall Chairman : Lect. Umut Saray
Meeting Hall Vice-Chairman: Lect. Tolga Yucehan
Time Title of Study Authors Corresponding Presenter
Author
11:00 - 11:10 METAVERSE INTERACTION ON DIGITAL Kemal Gokhan Nalbant, Sevgi Kemal Gokhan Bevza Ervilmaz
: -7 | MARKETING AND BRANDING Aydin, Beyza Eryilmaz Nalbant yzatry
UNMANNED AERIAL VEHICLE (UAV)
1110 - 11:20 PRACTICES IN OPEN MINING ACTIVITIES: C. Bertan Gulludag, Levent C. Bertan C. Bertan
' ' CASE STUDY OF DEMRE-ANTALYA MINING Uzunsakal Gulludag Gulludag
SITE
THE EFFECT OF DIFFERENT PLANT EXTRACT
. ) . (Myrtus communis and Olea europaea) LOADINGS . . . . Ezgi Eren
11:20 11:30 ON DRUG CARRIER HYDROGEL Ezgi Eren Belgin Ezgi Eren Belgin Belgin
MICROSPHERE SWELLING BEHAVIOUR
DEVELOPMENT, CHARACTERIZATION AND
. . EVALUATION OF ANTIDIABETIC EFFECTS OF ; - Tugba Eren
11:30 - 11:40 RESVERATROL AND INSULIN LOADED Tugba Eren Boncu, Cigdem Yucel Cigdem Yucel Boncu
EUDRAGIT S100 MICROPARTICLES
11:40 - 11:50
11:50 - 12:00
11 June 2022 - Saturday
Session 1
Hall Name:  INSI - Meeting Hall Meeting Hall Chairman : Lect. Umut Saray
Meeting Hall Vice-Chairman: Lect. Tolga Yucehan
Time Title of Study Authors STl Presenter
Author
. | . . . . Irem Yaren
09:30 - 09:40 | INFECTION CONTROL : MEDICAL DEVICE Irem Yaren Aydin, Selden Cepni Selden Cepni Aydin
. . A NEW METHOD FOR PATHOLOGICAL VOICE | Irem Bigat, Salih Celepli, Osman . .
09:40 - 09:50 DIAGNOSIS Erogul Irem Bigat Irem Bigat
GENOMIC INSIGHT INTO STREPTOMYCES SP.
09:50 - 10:00 | BSP1, A NOVEL ACTINOBACTERIUM g:ﬁf‘ar':"zbirl‘;‘l*kAE'hadad Shehata Heba Zahran Heba Zahran
SYNTHESIZING SILVER NANOPARTICLES ’ Y
GENOME ANALYSIS OF A SILVER Mohamed
10:00 - 10:10 NANOPARTICLE-PRODUCING Mohamed Fouad Mohamed Khalil, | Mohamed Fouad Fouad
) ' ACTINOBACTERIUM, MICROMONOSPORA SP. | Hilal Ay Mohamed Khalil Mohamed
CPM1 Khalil
10:10 - 10:20
10:20 - 10:30

Break
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WITH 5-AXIS SLIDING BEHAVIOR

Kayrici

Session 2
Hall Name:  INSI - Meeting Hall Meeting Hall Chairman : Lect. Tolga Yucehan
Meeting Hall Vice-Chairman: Lect. Umut Saray
Time Title of Study Authors Corresponding Presenter
Author
EXPERIMENTAL INVESTIGATION OF THE
11:00 11:10 | EFFECT OF MULTIPLE INJECTION STRATEGY | Arda Albayrak, Muammer Ozkan Arda Albayrak Arda Albayrak
ON NOX EMISSION IN DIESEL ENGINES
AIR LUBRICATION SYSTEMS AS POTENTIAL Murat
11:10 11:20 | ENERGY EFFICIENCY SAVING ON MARINE Murat Bayraktar, Murat Pamik Murat Bayraktar
Bayraktar
VESSELS
. . DESIGN AND ANALYSIS OF A WASHING Emre Yilmaz, Mertcan Sevinc, . .
1120 - 1130 | \ACHINE THERMOPLASTIC PULLEY Erman Katirci, Servet Kapti Emre Yilmaz e Yilmaz
EXPERIMENTAL INVESTIGATION AND FINITE Omer Dagli. Mustafa Acarer
11:30 11:40 | ELEMENT ANALYZE OF SHEET METAL Necmettig ‘Ilarakcio U ' Omer Dagli Omer Dagli
WELDMENTS AFTER FORMING g
. . FLUORESCENT LIGHTING AT GLASS Furkan Cakir, Yusuf Uzun, Huseyin .
11:40 - 11:30 | pEINFORCED PLASTIC MATERIAL Arikan bl " CaKIr
11:50 12:00 THEMED SLIDE DEVELOPMENT PROJECT Furkan Cakir, Yusuf Uzun, Mehmet yusuf Uzun Furkan Cakir

EXCURSION BOAT

Session 3
Hall Name:  INSI - Meeting Hall Meeting Hall Chairman : Lect. Umut Saray
Meeting Hall Vice-Chairman: Lect. Tolga Yucehan
Time Title of Study Authors CUTE ULl Presenter
Author
. | OPTIMIZATION OF MACHINING PARAMETERS . . Ramazan
13:00 13:10 FOR DRILLING NICKEL BASED SUPERALLOYS Ramazan Atilkan, Harun Yaka Ramazan Atilkan Atilkan
NUMERICAL SOLUTION OF THE ONE
. | DIMENSIONAL ELECTRON DIFFUSION ’ .
13:10 13:20 EQUATION WITH THE RBF COLLOCATION Murat Ispir, Tayfun Tanbay Tayfun Tanbay Murat Ispir
METHOD
13:20 13:30 WATER JET PROPULSION SYSTEM PROPER TO Murat Pamik, Murat Bayraktar Murat Pamik Murat Pamik

13:30

13:40

INVESTIGATION OF DEGASSING AND HEAT
TREATMENT PARAMETERS OF EN AC 46000
ALUMINUM ALLOY AT DIFFERENT GASES
AND TIMES

Bahadir Acar

Bahadir Acar

Bahadir Acar

13:40

13:50

PARTICLE SIZE EFFECTS ON SINTERING OF
BINDER JETTING COPPER

Cem Ozates, Beyza Hasdemir,
Emrecan Soylemez, Onur Ertugrul

Cem Ozates

Cem Ozates

13:50

14:00
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Session 4

Hall Name:  INSI - Meeting Hall Meeting Hall Chairman : Lect. Tolga Yucehan
Meeting Hall Vice-Chairman: Lect. Umut Saray
Time Title of Study Authors Corresponding Presenter
Author
Burak Demirdogen, Nilay Aytas,
. ) EFFECTS OF THE BICONICAL ANTENNA AND . . Burak
14:30 - 14:40 E-FIELD GENERATOR ON RS103 TEST Yasin Genc, Ahmet Akkoc, Erkan Burak Demirdogen Demirdogen
Afacan, Erdem Yazgan
. ) . A SMART SEAT DESIGN FOR LONG-DISTANCE | Duygu Helvaci, Emin Sezgin,
14:40 14:50 BUSES: TECH SEAT Gokhan Gelen Duygu Helvaci Duygu Helvaci
Beyrek Durdurur, Yasin Genc, Nilay
. ) APPLICABILITY EVALUATION OF POST- Beyrek
14:50 - 15:00 QUANTUM ENCRYPTION ALGORITHMS Aytas, Ahmet Akkoc, Erkan Afacan, | Beyrek Durdurur Durdurur
Erdem Yazgan
CONVERSION OF CONVENTIONAL TYPE
. ) | SQUIRREL CAGE INDUCTION MOTOR TO . Aleyna Simge Aleyna Simge
15:00 - 1510 | pEpMANENT MAGNET SYNCHRONOUS Murat Tezcan, Aleyna Simge AKyurt | vt Akyurt
MOTOR FOR INDUSTRIAL APPLICATIONS
PEROVSKITE SOLAR CELL DESIGN BASED ON . .
15:10 - 15:20 | NANO-HOLE PLASMONIC ANTENNA WITH ggr?r'\‘”r Cuhadar, Habibe Durmaz g;bi'rbe Durmaz zirﬁa'a';rr
GEOMETRIC ARRAY COMPARISON 9 g
15:20 - 15:30

Session 5
Hall Name:  INSI - Meeting Hall Meeting Hall Chairman : Lect. Umut Saray
Meeting Hall Vice-Chairman: Lect. Tolga Yucehan
Time Title of Study Authors CaTEEanel Presenter
Author
. | EVALUATION OF ADSORPTION BEHAVIORS
16:00 - 16:10 OF HEAVY METALS BY MICROPLASTICS Gulsah Baskan Gulsah Baskan Gulsah Baskan
PRODUCTION OF PDMS/GRAPHENE OXIDE . . .
16:10 - 16:20 | FOAM MATERIALS AND DETERMINATION OF g‘é:f“eg'z"kaya' Nevin Atalay gzx'”ecp‘ta'ay Efzrﬁllia .
OIL-WATER SEPARATION PERFORMANCE g g Y
EFFECT OF ACTIVATED CARBON ADDITIVE
16:20 - 16:30 PREPARED BY CHEMICAL PRETREATMENT Huseyin Gumus, Bulent Husevin Gumus Husevin Gumus
' ' ON THE SURFACE PROPERTIES OF Buyukkidan, Tugce Yildirim y y
POLYMERIC COMPOSITES
16:30 - 1640 | OBTAINING POLYPHENOL OXIDASE ENZYME | Salam Kasam Mohammed Al- Ayse Elif ﬁﬂac',i?mKrﬁZZ”L-
’ ' FROM EDIBLE MUSHROOM Mamoori, Ayse Elif Buyukbayram | Buyukbayram Mamoori
SYNTHESIS, PURIFICATION AND
. ) CHARACTERIZATION OF QUINOLONE- Rahym
16:40 - 16:50 CHALCONE HYBRID DERIVATIVES AND Lokman Torun, Rahym Bakyyev Rahym Bakyyev Bakyyev
THEIR BIOACTIVITY STUDIES
16:50 - 17:00
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Session 6
Hall Name:  INSI - Meeting Hall Meeting Hall Chairman : Lect. Tolga Yucehan
Meeting Hall Vice-Chairman: Lect. Umut Saray
Time Title of Study Authors Corresponding Presenter
Author
MATHEMATICAL MODELING OF
17:30 - 17:40 | PHOTOTOXIC AND PHOTOALLERGIC DRUG Gul Karaduman, Feyza Kelleci Celik | Gul Karaduman Gul Karaduman
REACTIONS
17:40 - 17:50 g‘sg%rg\':‘l‘ ILLLITHRE BARDIED AR THORIAL Mustafa Aydin, Nazim Mahmudov | Mustafa Aydin Mustafa Aydin
THE EFFECT OF FILLER PHASE SYSTEMS Yilmaz Cebir, Aysu Sila Sahin
. . SYNTHETIC BY DIFFERENT METHODS ON i . ' . . . .
17:50 - 18:00 THE PERFORMANCE OF THE DENTAL Er:lilsgel)lljrek, Kadir Sagir, Ergun Aysu Sila Sahin Aysu Sila Sahin
COMPOSITE g
VISUAL-BASED OBSTACLE AVOIDANCE
18:00 - 18:10 | USING AN ADVANCED DEEP LEARNING Oguz Misir Oguz Misir Oguz Misir
NETWORK METHOD FOR MOBILE ROBOTS
INVESTIGATION OF MECHANICAL BEHAVIOR . . . . ! . .
1810 - 18:20 | OF BEAMS OF DIEFERENT SECTIONS WITH Munise Didem Demirbas, Erasmo Munl_se Didem Munl_se Didem
CUF Carrera Demirbas Demirbas
18:20 - 18:30
12 June 2022 - Sunday
Session 7
Hall Name:  INSI - Meeting Hall Meeting Hall Chairman : Lect. Tolga Yucehan
Meeting Hall Vice-Chairman: Lect. Umut Saray
Time Title of Study Authors Gonrespanding Presenter
Author
. | THE ADJUNCT ROLE OF CURCUMIN IN THE . . .
09:30 - 09:40 TREATMENT OF PERIODONTITIS Ferit Kaval, Emrah Turkmen Ferit Kaval Ferit Kaval
EVALUATION OF THE RELATIONSHIP
BETWEEN MISSING AND SUPERNUMERARY
09:40 - 09:50 | TEETH AND GENDER ACCORDING TO CLEFT | Atilim Akkurt Atilim Akkurt Atilim Akkurt
SIDE IN UNILATERAL CLEFT LIP AND PALATE
PATIENTS.
INVESTIGATION OF THE PRESENCE OF
09:50 - 10:00 | STAPHYLOCOCCUS SPECIES IN PYODERMAL Bilal Ozdemir, Murat Yildirim Bilal Ozdemir Bilal Ozdemir
INFECTIONS OF CATS
THE EFFECT OF SNOEZELEN THERAPY AND
SENSORY INTEGRATION THERAPY IN AN Cansel Ozbek. Sidika Karaketir
10:00 - 10:10 | INDIVIDUAL DIAGNOSED WITH AUTISM Deniz Senol ' ' Cansel Ozbek Cansel Ozbek
SPECTRUM DISORDER WITH PROLONGED
TOE-WALKING
. . MACHINE LEARNING-POWERED ANOMALY Mert Kislakci, Yeliz Durgun, . . . .
10:10 - 10:20 DETECTION AT THE EDGE Mahmut Durgun Mert Kislakci Mert Kislakci
10:20 - 10:30

Break
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Session 8
Hall Name:  INSI - Meeting Hall Meeting Hall Chairman : Lect. Umut Saray
Meeting Hall Vice-Chairman: Lect. Tolga Yucehan
Time Title of Study Authors Corresponding Presenter
Author
THE COMPARISON OF DISPLACEMENT-TYPE
. ..~ | AND MIXED FINITE ELEMENT METHODS . . . Akin Gurkan Akin Gurkan
11:00 - 11101 5y/ER STATIC RESPONSE OF CIRCULAR (AT ETE CLPLS [ S A Cezik
BEAMS RESTING ON ELASTIC FOUNDATION
. . USING DATA MINING ALGORITHMS TO - . .
11:10 - 11:20 PREDICT SMOKING ADDICTION Nimet Ure, Imran Gul Nimet Ure Nimet Ure
. .on | TIME SERIES APPROACH IN ANALYSIS OF BIG | Fadil Can Malay , Mehmet Hilal - Fadil Can
11:20 - 1138 DATA Ozcanhan, Murat Emec Fadil Can Malay Malay
OCCUPATIONAL HEALTH AND SAFETY RISK Hakan Sevfi. Gokhan Ekincioalu
11:30 - 11:40 | ANALYSIS IN A QUARRY IN THE KIRSEHIR i, gid, Hakan Seyfi Hakan Seyfi
REGION Zeynel Basibuyuk
11:40 - 11:50 | BIOMEDICAL WASTE MANAGEMENT llayda Ay, Selden Cepni Selden Cepni llayda Ay
11:50 - 12:00

Session 9
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THE EFFECT OF SEMICYLINDRICAL AND
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’ 1 PATH ON HYDRAULIC PARAMETERS: A Moein Abdi’ ' Abbaszadeh Abbaszadeh
NUMERICAL STUDY
PHYTOCHEMICAL SCREENING, Z\aﬁigt&zﬂnfﬁidﬁafaﬂ'nhﬂab%]gfn|e ]
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IMPLEMENTATION OF THE FIRE PROTECTION
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DAVETLI KONUSMACILAR / INVITED SPEAKERS

PREVALENCE OF MULTIDRUG-RESISTANT STAPHYLOCOCCUS AUREUS IN
SOME DAIRY PRODUCTS RETAILED IN BAGHDAD PROVINCE

Manal Hadi Ghaffoori Kanaan *, Sura Saad Abdullah 2
! Agriculture Department/ Technical Institute of Suwaria, Middle Technical University, Baghdad, Irag.
ORCID ID: 0000-0002-9409-4778, manalkanaan94@gmail.com
2 Al- Suwaria General Hospital / Wassit Health Office, Wassit, Irag.

ORCID ID: 0000-0001-5730-9410, surakenan1994@gmail.com
* Corresponding Author

Abstract

Multidrug-resistant Staphylococcus aureus (MRSA) is a well-known "superbug" that is a leading cause of community-
acquired and nosocomial infections. Proteinaceous food is thought to be an excellent source of this bacterium, therefore in
order to investigate the presence of multidrug resistant Staphylococcus aureus in raw youghart and ice cream (local and
important), a total of 50 samples were collected randomly from different markets in Baghdad Province during November
2021 till January 2022, in which samples were analyzed by a standard isolation protocols of food microbiology with some
modification processing by authors such as chromogenic medium Baird-Parker agar, Electronic RapIDTM Staph Plus Code
Compendium Panel System (ERIC®) Dryspot Staphytect Plus and Penicillin Binding Protein (PBP2') Plus assays; as well as,
studying the susceptibility of isolates to different selected antibiotics. The results showed that 26 (52%) isolates of S. aureas
of which 11 (42.3%) were confirmed as MRSA by which, 7 (46.7%) isolates from raw yogurt and 4 (36.4%) isolates from ice
cream. These findings suggest presence of MRSA type in locally food products in Baghdad markets thus recommended to
monitoring these products periodically to inshore public health.

Keywords: Baghdad provine, ice cream, multidrug-resistant Staphylococcus aureus, yogurt.
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INVESTIGATION OF MECHANICAL BEHAVIOR OF BEAMS OF DIFFERENT
SECTIONS WITH CUF

Munise Didem Demirbas 1, Erasmo Carrera 22
1 Erciyes University, Mechanical Engineering Department, TURKEY
ORCID ID: 0000-0001-8043-6813 mddemirbas@erciyes.edu.tr
2 Mul2 Group, Department of Mechanical and Aerospace Engineering, Politecnico di Torino, Italy

3 Department of Mechanical Engineering, College of Engineering, Prince Mohammad Bin Fahd University, P.O.
Box 1664, Al Khobar 31952, Kingdom of Saudi Arabia

ORCID ID: 0000-0002-6911-7763 erasmo.carrera@polito.it

* Corresponding Author

Abstract

In this study, the behavior of isotropic beams of different cross-sections under mechanical influences was investigated with
the Carrera Unified Formulation (CUF). CUF theory has outstanding capabilities and is formulated using the finite element
method. This theory refers to the displacement fields over the cross-section and along the thickness in terms of the base
functions whose forms and orders are arbitrary. With this condensed notation, all FEM matrices and vectors are included in
the so-called fundamental nucleus (FN). Thus, both the solution time is shortened and the problem can be solved with fewer
degrees of freedom. In this study, stress components of beams, which are 1-dimensional structural elements in different
sections, under mechanical load are presented in detail with CUF theory.,

Keywords: Carrera Unified Formulation, beam, FEM, CUF.
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EXPERIMENTAL STUDY OF HYSTERETIC BEHAVIOR ON RESIDUAL ENERGY
IN CONTRACTIONS OF THE CROSS SECTION

Ehsan Aminvash ", Rasoul Daneshfaraz 2
1 University of Tabriz, Department of Civil Engineering, Iran
1 ORCID ID: 0000-0001-8901-2232, Ehsan.aminvash1994@gmail.com
Z University of Maragheh, Department of Civil Engineering, Iran

2 ORCID ID: 0000-0003-1012-8342, daneshfaraz@maragheh.ac.ir
* Corresponding Author

Abstract

In the present study, the hysteretic behavior of supercritical flow that can occur in a channel near adjacent structures,
including cross-sectional contractions of the channel width, has been investigated experimentally. Three sudden contracting
of 5, 10 and 15 cm and a gradual contraction of 15 cm have been used. The flow rates ranged from 250 to 600 Lit/min. These
conditions are set within a laboratory flume; first there is an increase in the initial flow and then a decrease in secondary flow.
The results show that by increasing and then decreasing the flowrate, two different behaviors of flow are observed with the
same laboratory conditions. so that in the initial flow these depths indicate a subcritical regime and in the secondary flow
with the formation of hysteresis in some discharges indicate a supercritical regime. Also, hysterical behavior increases the
relative residual energy. With the sudden contraction of 15 cm, the formation of submerged hydraulic jumps resulted in a
lack of hysteresis. Also, this phenomenon has a great impact on environmental considerations.

Keywords: Hysteretic behavior, Sudden and gradual contractions, Residual energy.
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THE EFFECT OF SEMICYLINDRICAL AND RECTANGULAR CUBIC SILLS
WITH DIFFERENT WIDTHS ON SLUICE GATE DISCHARGE COEFFICIENT

Parisa Ebadzadeh?, Rasoul Daneshfaraz?, Reza Norouzi®*
tUniversity of Maragheh, Department of Civil Engineering, Iran
'ORCID ID: 0000-0002-9836-8406, ebadzadeh.p@stu.maragheh.ac.ir
Z University of Maragheh, Department of Civil Engineering, Iran
2 ORCID ID: 0000-0003-1012-8342, daneshfaraz@maragheh.ac.ir
3 University of Tabriz, Tabriz ,Department of Water Engineering, Iran

3 ORCID ID: 0000-0002-3756-8746, rezanorouzi1l992@tabrizu.ac.ir
* Corresponding Author

Abstract

The purpose of this study is to investigate the effect of sill geometry on sluice gate discharge coefficient. For this purpose,
sills including semicylindrical and rectangular cubic were prepared in order to investigate the shape effect. Both of sills with
widths of 5, 7.5, 10, 15, 20 cm were installed under the sluice gate in order to study the effect of sill width. The gate opening
and the height of all sills in this study were fixed at 4 and 3 cm respectively in all experiments. The results showed that
applying the sill under the gate leads to an increase in discharge coefficient compared to non silled gate. Installing
rectangular cubic sill improves rotational flows at downstream of sill .While the semi-cylindrical sill has less shear stress due

to its circular surface. This causes the discharge coefficient of the sluice gate with a semicylindrical sill to be higher than the
cubic rectangular sill. Changing sill width from 5 to 20 cm showed that discharge coefficient of semicylindrical and
rectangular cubic increased by an average of 19.1 and 12.1% compared to non- sill state.

Keywords: Discharge coefficient, Sluice gate, Sill, Free flow condition.
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PHYTOCHEMICAL SCREENING, ANTIMICROBIAL AND ANTIFUNGAL
ACTIVITIES OF THE ETHANOLIC LEAVE EXTRACT OF BALANITE
AEGYPTIACA

Yanah Y. M. 1", Mbongo A. N. L. 2, Ogunleye A. O. 3, R. D. Jakaba 4, F. A. Tomo*, Amina Muhammed *
! Department of Biochemistry, Kebbi State University of Science and Technology, Aliero.
Yaksyanah@gmail.com
2 Department of Biochemistry and Molecular Biology, Faculty of Science University of Buea, Cameroun.

3 Department of Chemistry, Federal College of Education Technical Bichi, Kano State Nigeria.

4 Department of Microbiology, Kebbi State University of Science and Technology, Aliero.
*Corresponding Author

Abstract

Since many years ago, human population across the world utilized elements of their environment in particular plants to treat
themselves of infections, injury and diseases. Approximately 80% of the population of the world depends according to the
World Health Organization on traditional medicine mostly herbal remedies, for their primary health care needs. The leaves of
Balanite aegyptiaca was extracted using ethanol for phytochemical screening, antibacteria and antifungal activity was carried
out using agar well diffusion methods. The phytochemical screening revealed the presence of tannins, steroids, Alkaloids,
Saponins, Flavonoids, Terpenoids, Anthraquinones,phlobatannins while cardiac glycoside was absent. The plant extract
exhibited higher antibacterial activity of 13 and 10mm against S. aureus compared with other test organism viz; E. coli 12
and 10mm, S. typhi 11 and 7mm and the least was C. albicans with 10 and 8mm zone of inhibition at 100 and 50mg/ml
concentration. Likewise the MIC and MBC revealed that S. aureus showed the lowest MIC at 25mg/ml and MBC at 50mg/ml
concentration. The activities of the extract were compared with those of Gentamicin antibiotics as control. The result attested
that B. aegyptiaca leaf extract contains some bioactive compound of potentially therapeutic significance and could be a
promising source of antimicrobial agent and hence for drug development.

Keywords: Balante aegyptiaca, antimicrobial activity, phytochemical, antifungal, secondary metabolites.

ISBN: 978-605-71214-2-4 XViii www.insicongress.com S‘



II1. Uluslararast Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

ICINDEKILER / CONTENTS

DUZENLEME KURULU / ORGANIZING COMMITTEES .........cococeovieiieseeeereeesns I
BILIM KURULU / SCIENTIFIC COMMITTEES ..........cccoviiiiiiniininsissesesesese s i
KONGRE PROGRAMI / CONGRESS SCHEDULE ...........ccoeoiiiiiieeece e VII
DAVETLI KONUSMACILAR / INVITED SPEAKERS..........ccccooovioiieeeeeeeeeen X1V
PREVALENCE OF MULTIDRUG-RESISTANT STAPHYLOCOCCUS AUREUS IN SOME
DAIRY PRODUCTS RETAILED IN BAGHDAD PROVINCE ........cccooiiiiiineeneesee e, A\
INVESTIGATION OF MECHANICAL BEHAVIOR OF BEAMS OF DIFFERENT SECTIONS
WWITH CUF ...ttt ettt se et e s e s st et e e et e ne et et et et e s e se e te e ene st eneneenenen XV
EXPERIMENTAL STUDY OF HYSTERETIC BEHAVIOR ON RESIDUAL ENERGY IN
CONTRACTIONS OF THE CROSS SECTION .....ciiiiiiiieiesieiesiee et seenas XVI
THE EFFECT OF SEMICYLINDRICAL AND RECTANGULAR CUBIC SILLS WITH
DIFFERENT WIDTHS ON SLUICE GATE DISCHARGE COEFFICIENT .......cccccovvevieeen, XVII
PHYTOCHEMICAL SCREENING, ANTIMICROBIAL AND ANTIFUNGAL ACTIVITIES OF
THE ETHANOLIC LEAVE EXTRACT OF BALANITE AEGYPTIACA ... XVIII
ICINDEKILER / CONTENTS .....coooiviitiieietceteeeeseees st en st sestsnsassensssss s sansnensnens XIX
SOZLU SUNUMLAR / ORAL PRESENTATION .........ccccoccuvuiiiiiinirisiessssesiesesssssssssssnns 1
IMPLEMENTATION OF THE FIRE PROTECTION PLAN ON THE EXAMPLE OF THE
VRANDUK TUNNEL (BOSNIA AND HERZEGOVINA) ....ccoiiiiieie et 2
IO 101 0o o1 1 o o PSP 2
2. Geographical position of the "Vranduk™ tunnel ... 2
3. Technical characteristics of the Vranduk tunnel ..............ccooo i 3
3.1. Tunnel pipe for motor vehicle traffiC ... 4
3.2. Service hose for evacuation of endangered PErsonS...........cccvveveevieieiieeieseeiieseseesiesneas 4
3.3. Geotechnical charaCteristics OF SOIl..........cccoviiviiiiiiii e 5
4. Fire protection plan for the Vranduk tunnel ...........c.cccooviiiiicii i 5
5. Overview of technological sites in terms of probability of fire occurrence and spread .......... 5
5.1. Quantity and type of funds needed to extinguish the initial fire...........cccccooveviiiviininnns 5
5.2. Overview of hazardous areas in terms of vulnerability to technological explosion......... 5

5.3. Notification on the occurrence of the fire and further organization of the firefighting
Yo 1 o] o TSRS P T U PR PSRRI 6

5.4. Buildings and plants where the fire will be extinguished in the presence of a responsible

OF PrOTESSIONAL PEISON......c.viitieieiieie ettt bbb 6
5.5. Distance from the professional fire brigade ...........ccccoviiiiiiii 6
5.6. State Of Water SUPPIY ...ooveieee ettt s sae s 7
5.7. Water supply for firefighting.........ccooveiiiiic e 7
5.8. Overview of internal roads and accesses for fire trucks..........ccooevvivininiineicce 7
5.9, EVACUALION ...t bbbttt bbbt 7

ISBN: 978-605-71214-2-4 XiX WwWw.insicongress.com S‘



II1. Uluslararast Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

5.10. Organization of evacuation and FESCUE..........eieerireeie e eeeie et 7

5.11. EVacuation team IRAUE............civiiiiieiieieeee e 7

5.12. Evacuation teamM MEMDEIS. .........oiiiiiiiie ettt sttt ste e e 8

5.13. Marking and placing Signs for eVacuation.............ccocuoverererenereisisee e 8

5.14. Radio and telephone system for calling all participants in firefighting............ccccccev.. 8

5.15. ISt @I SEIVICES ...veiuiiiteitieiiesteeie st et etese et te st e st e et e ste e e esbesteeseesbessaeseesbeanaestesseanaenreas 8

5.16. Organization and method of calling and involving distributors and energy sources...... 8

LG T O] o o (1] o] USSR 8

T RETEIBNCES ...ttt ettt b et b et e e st Rttt ettt eneas 9
THE EFFECT OF DIFFERENT PLACEMENT OF TRIANGULAR PLAN WEIR OF THE FLOW
PATH ON HYDRAULIC PARAMETERS: A NUMERICAL STUDY .....ccoviiiiiieniie e 10
IO 1] (oo [0 od o o S S 10

2. Materials and MEthOUS...........ooi i et s ee e 11

2.1. EQuations governing fIOW...........cooiiiiiiiiiiiec s 11

2.2. Define the solution network, boundary conditions and selection of turbulence model.. 11

3. RESUILS & QISCUSSTON. .....eeiveeeieiieiiiite ettt ettt sttt e sne e et aneesaesreenaesneeneenne e 12
O O3 (o] [V o] PP SPR PRSPPI 15
LT B (=] 1] 0= PP 15
PREVALENCE OF MULTIDRUG-RESISTANT STAPHYLOCOCCUS AUREUS IN SOME
DAIRY PRODUCTS RETAILED IN BAGHDAD PROVINCE ......ccccccoiiiiie e 16
I [ 0T [0 Tod o o OSSOSO PRRP 16
2. Materials and METNOUS. .......cuiiiiie et ettt sreene e e 16
2.1. Sample collection and ProCESSING .......cccvieeireieeiieiiieeiese e e e e e sresre e e sreereenre e 16
2.2. Bacterial isolation and growth CONAItIONS ............cceeiveiieeieininisee e s 16
2.3. ANtIDIOLIC SENSITIVILY TEST.....cueiiiiiiitiitiite e 17
3. DALA ANAIYSES ... cuveeiec ittt e e are e e e re e reeareeaneeere e e 17
4. RESUIS @Nd AISCUSSION .....cviiveeiieiie ettt ste st te st te ettt e saesteenbesreeseenaenneeneenne e 17
ST O] o [1 5] o] o PSS 18
LT 1=] 1= =L USRS 18
EXPERIMENTAL STUDY OF HYSTERETIC BEHAVIOR ON RESIDUAL ENERGY IN
CONTRACTIONS OF THE CROSS SECTION ...ttt sree s 22
IO 101 oo [0 Tod T o SR 22
2. Materials and MELOUS. ........ooviiiiii e 23
2.1. DIMeNSIONAl @NAIYSIS......ccviiiiieeieiieee ettt et ee e 24
3. RESUILS ANU TISCUSSION ....e.vveiiiiireiecie sttt sre et eseesteesaenreereene e 24
B o [od 111 (o] o R 26
I e (=] €] =SSR 26

ISBN: 978-605-71214-2-4 XX WwWw.insicongress.com S‘



II1. Uluslararast Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

THE EFFECT OF SEMICYLINDRICAL AND RECTANGULAR CUBIC SILLS WITH

DIFFERENT WIDTHS ON SLUICE GATE DISCHARGE COEFFICIENT ......cccoiiiiiiiieiieniens 28

Lo INEFOAUCTION ...ttt bbb 28

B\, 1= g ToTo (o] oo YRR 29

2.1, EXPErimental SEL-UpD.......ccoiiiiiiiiiiiiite et 29

2.2. DIMENSIONAL @NAIYSIS......ccveiieiiiiiiie ettt se et re e sresre e sre e e e 29

3L CONCIUSTON ...tttk b bbbttt b bbb e 30

4, RETEIBICES ...ttt b bbbkttt 31
PHYTOCHEMICAL SCREENING, ANTIMICROBIAL AND ANTIFUNGAL ACTIVITIES OF

THE ETHANOLIC LEAVE EXTRACT OF BALANITE AEGYPTIACA ......ooiiiieieee e 33

Lo INEFOAUCTION ...ttt b bbb 33

2. Materials and MEtNOUS. ..o s 33

2.1. Sample collection and Preparation .............cocoeeirirenenese et 33

2.2. Extraction of plant Material..............cccooviiioiiiiiic e e e 33

2.3. Phytochemical SCrEENING .......cccvviieiii et sre e saa e sraesnaennees 34

2.4, TeSt TOr FlAVANOIAS ......c.veveiieeciieic bbbt 34

2.4.1. TESETON STEIOIUS ...t 34

2.4.2. Test for saponing (frothing tEST) .......cccoveriereiieisirese s 34

2.4.3. TeStTOr @lKAlOIAS .......c.eeveeiicicec s 34

2.4.4, TESETON TANNINS ..ottt bbbt b e r e 34

T =T i {0 0| Yoo [0 L S 34

2.4.6. TeSt fOr anthragqUINONES .........cccoiiiiiirieie e 34

A R =T (0] (=1 0] To] [0 O SRR 34

2.4.8. Test for phlobatannins .........ccoceiiiiiii e s snees 34

2.5, BIOBSSAY .....vetitistiiteste sttt bbb bbb ens 34

2.5.1, TESEDACTEIIA ... 34

2.5.2. Standardization of INOCUIUMS ..........ooiiiiiiiiis s 34

2.5.3. Preparation of varying CONCeNtration ..........cccccocevierieeiieenecsnesee e e e e s 35

2.5.4, Antibacterial aCTIVITY .........cooviiiiiiiiii s 35

2.5.5. Determination minimal inhibitory concentration (MIC) ..........ccccooi i, 35

2.5.6. Minimum bactericidal concentration (MBC) .........ccccovriieneicisinnese e 35

B RESUIL. ... 35

4. DISCUSSION ...tttk b bttt b bbb et s bt ke bt b e e ene s 36

5. CONCIUSTON ...ttt bbbttt s 36

B. RETEIENCES ...ttt r e 36
THE EFFECT OF FILLER PHASE SYSTEMS SYNTHETIC BY DIFFERENT METHODS ON

THE PERFORMANCE OF THE DENTAL COMPOSITE .....ooiiiiiieeeceeeeee e 38

ISBN: 978-605-71214-2-4 XXi WwWw.insicongress.com S‘



II1. Uluslararast Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

O g (o Yo [Tt o) o TP 38
2. MaALErialS AN METNOUS. ... ...eiiiierii ettt ettt e s et e e st e e s et resabreeesabreresserbeeessarres 39

2.1. Synthese von aluminum fluorine complex fillerphase mit Nanopartikel-Morphologie . 39

2.1.1. Sonochemical SYNNTNESIS.......cvoiiiiiiiieiee s 39
2.1.2. Hydrothermal SYNtNESIS..........coviiiiiiiiie e st 39
2.2. Mechanical testing of dental COMPOSITES..........coveiriiiriieie s 40
3. Results and CONCIUSION ..........ooviiiiiiiiici s 40
4. RETEIBNCES ... 41
INVESTIGATION OF DEGASSING AND HEAT TREATMENT PARAMETERS OF EN AC
46000 ALUMINUM ALLOY AT DIFFERENT GASES AND TIMES. ........cccooiiiiiiiiieiiiie e 43
EN AC 46000 ALUMINYUM ALASIMINDA FARKI.J GAZ VE SURELERDE GAZ GIDERME VE
ISIL ISLEM PARAMETRELERININ INCELENMESI ......ooooiiiiiii e 43
| B 5 O PP PP 43
2. Materyal V& YOMECIM ... .cecuviiiiiiiieitieitee ittt b e b e ane e ne e 45
3. Deney ve optimizasyon SOMUGIATT. .........coviviriiieriiiee st 47
3.1, HIdroJeN INAEKSI ... s 47
RO L= 1 110 (=T L S RSP 48
3.3, MIKIOYap1 INCEIEIMEST .....veuveuieiieiiiiiic ittt 49
010 (o3 - SR 50
R S ) 1Y ST PP PR PR 50
APPLICABILITY EVALUATION OF POST-QUANTUM ENCRYPTION ALGORITHMS ...... 51
KU@NTUM SONRASI SIFRELEME ALGORITMALARININ UYGULANABILIRLIK
DEGERLENDIRILIMEST.......ccuttiitiiiiiiiiieiit ittt ettt ettt sbee s sbb e s sbe e e sbeaenbeeesbeeebeeenbeeennneens 51
G 5 L PP PPT PP 51
2. Kuantum bilgisayarlar ve sifreleme odakli kuantum bilgisayarlar (CRQC) ..........cccccuvenneee. 51
3. Kuantum hesaplamalarin klasik sifreleme tizerine etkileri...........ccoovvviiiviicnininiininciene, 52
3.1, ASIMELIIK SITEIEME ..vviiiicie ettt sre e e 52
3.2, SIMELriK SIFTEIEIINIE . veeviiiiiitii ettt 52
4. Kuantum dayanikli algoritmalar............cooveiiiiiiniiieie e 52
5. Hibrit sifreleme algoritmalart ...........cccviiiiiiiiiiiice e 53
LN Te) 110 Te] 1 TSR PTUR PR 53
T KAYNAKGA ...ttt bttt nr e e e naee s 53
INVESTIGATION OF THE PRESENCE OF STAPHYLOCOCCUS SPECIES IN PYODERMAL
INFECTIONS OF CATS ..ottt s 55
KEDiLEVRDE PYODERMAL ENFEKSIYONLARINDA STAPHYLOCOCCUS TURLERININ
VARLIGININ ARASTIRILIMASI ... .ottt sn e sn e s nneenne e 55
)R 5 T USSR 55
V= (=] Y= I 013 (o | S 56

ISBN: 978-605-71214-2-4 XXii www.insicongress.com S‘



II1. Uluslararast Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

G TR = 0 o T SRS 56
O =4 5 3 1 b BT 0 ) 1 1 (SRS 58
0 4L oS 59
5. KAYNAKGA ..ot 59
EFFECTS OF THE BICONICAL ANTENNA AND E-FIELD GENERATOR ON RS103 TEST 61
BIKONIiK ANTEN VE E-ALAN URETECININ RS103 TEST SONUCUNA ETKILERI ........cccccoevee. 61
L 54O P RSP PP OPPTPRRPPIO 61
N ST 0 (- SR 62
3 ANEEIN TIPH .ttt 63
4. Deney dUZENeGi V& FOMEEIM .......eruveeirieiieitieitiesieeaieesiee st e steesieesiresine s ebeesbeesbeesbeesnneanneeanee e 63
B BUIGUIAT ..t 64
L 1) 111 o] 1 S 65
0 S ) 1) O PP 65
A CASE OF DELAYED POSTPARTUM UNSCARRED (PRIMARY) UTERINE RUPTURE;
CAUSING PARAMETRIAL AND BROAD LIGAMENT HEMATOMA ......coooiiiiiiiiiee e 66
1. INEFOTUCTION .ttt s 66
O O P PP P PP 66
3L DHSCUSSION ...ttt bbb bbb bbb bbbt 67
4. RETEIBICES ...tttk bt b ettt e bbbt bttt b bbb e 67
A SMART SEAT DESIGN FOR LONG-DISTANCE BUSES: TECH SEAT ....c.ccocvvvviiiiiiiiiniien, 69
YOLCU OTOBUSLERI ICIN AKILLI KOLTUK TASARIMI: TECH SEAT .....oovovieierreereceeeeeeaee 69
LR 5 PP P PP PP 69
2. Materyal V& YOMECIM ... .ceiueiiiiiieeitie ittt sttt sbn e s b e e b e ane e ne e 69
200 B (e 01 0 13 0 P ) 1513001 [ 70
2.2. Koltuk havalandirma SISteMIETI........c.ceieiiiiiiiiiiiii e 71
2.3. KOItUK Masaj SISTEIMIETT ..c.viiviiieciiiiecic ettt st 71
2.4, KOItuK hareket SISTEMITT.....c..cviiiiiiiieie s 72
2.5. Yenilik¢i koltuk tasarimi: TeCh-SEat...........ccccvviiiiiiiiiiiiiie e 72
T Te) 110 1o] 1 USSP UR PR 73
4. KAYNAKGA ...t 73
MATHEMATICAL MODELING OF PHOTOTOXIC AND PHOTOALLERGIC DRUG
N O I [0 USSR 75
Lo INEFOAUCTION ... e bbbttt 75
2. Material and METhOUS ..o 75
2.1 MAEEITAIS ... 75
2.2, IMIBENODS ... 76
3. RESUILS aNd QISCUSSION ......cuviuieiiciieiiitisie ittt 76

ISBN: 978-605-71214-2-4 XXiii www.insicongress.com S‘



II1. Uluslararast Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

3L RESUIES .. 76

3.2, DIHSCUSSTON ...ttt bbbttt bbbt b bbbt 77

4. CONCIUSTON ...ttt bbbt n e eneas 77

5. RETEIBNCES ...ttt bbbt bbbt b et 77

EVALUATION OF ADSORPTION BEHAVIORS OF HEAVY METALS BY MICROPLASTICS

........................................................................................................................................................... 79
AG{R METAL.LERiN MTKROPLASTTKLERLE ADSORPSIYON DAVRANISLARININ

DEGERLENDIRILMEST.......cooiuiiiiiiiiiiniicsisc e 79

R 53 LR TP OPR PP 79

2. MAtEryal V& MELOL.......ccuiiieiieiicie ettt ettt et e st e s be e e s be e e e besneesrears 81

T T0) 110 1] 1 PP TURPPRT PR 81

0151 [ ST 82

5. KAYNAKCA ... 82

METAVERSE INTERACTION ON DIGITAL MARKETING AND BRANDING.........ccccocveiienns 85

Lo INEFOAUCTION ...ttt 85

2. Digital marketing and branding 0N MEtAVEISE .........ccciuiiiiriieieie e 86

3L CONCIUSTON ...tttk b st b et e bt bt b e bt nn e nenn e e e s 86

4. RETEIBNCES ...ttt stttk bbb bt e ik e bt e bbb ARttt e et b b e bR nnen et 87

COMPARISON OF PUSH AND PULL STRATEGIES IN A CLOSED LOOP SUPPLY CHAIN 88
KAPALI DONGU TEDARIK ZINCIRINDE ITME VE CEKME STRATEJILERININ

KARSILASTIRILMAST .....oovoooeveeeseeeeeeeeeeseeeeseseseseseesesesseseessssees s eesseesssseesssseasseseessseees s esssseesssseesseseeees 88
R 5 L PP P TP PRR PR 88
2. MAteryal V& YOMECII ... .eeueiiuieiiieitie ittt ettt sttt sbe e et sbb e s st b e b e e sbe e nbeeenneene e 89
S BUIGUIAT ...t 91
010 (o3 - SRS 92
5. KAYNAKGA ..o s 92
AIR LUBRICATION SYSTEMS AS POTENTIAL ENERGY EFFICIENCY SAVING ON
MARINE VESSELS ... oottt nb e n e ns 94
DENIZ TASITLARINDA POTANSIYEL ENERJI VERIMLILIGI TASARRUF OLARAK HAVAYLA
YAGLAMA SISTEMLERI ...ttt et et e e b e beeenee e 94
L GIES 1ttt 94
2. AL sistemi UyZUIAMAIATT .......ooviiiiiiieie e 95
TR0 41 L] T S 96
4. KAYNAKGA ....vievieiicie e 96
WATER JET PROPULSION SYSTEM PROPER TO EXCURSION BOAT ......ccccviiiiiiiiiciens 98
GEZINTI TEKNESINE UYGUN SU JETI SEVK SISTEMI ....coouiviiiiiiciieciec e 98
L€ 53 LTS P TV PTUP PP 98
2. Yiiksek basing su jeti SEVK SISEEIMI ..ovuvvviiviiiiiiiiiieiiiis it siee sttt siae e 100

ISBN: 978-605-71214-2-4 XXiV WwWw.insicongress.com S‘



II1. Uluslararast Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

TN Te) 110161 TP OT R OTRRTRTP 100
L )7 T2 o I PSPPI 100
NEUTRAL MULTI-RETARDED FRACTIONAL SYSTEM .....ccoiiiiiiiiiieieeee e 101
1. Introduction and Preliminaries .........c.coviie i e sae s 101
2. PrinCiple CONTIIDULIONS. ......cviiieiie ettt te e s e snee e e reereenreens 102
3L CONCIUSTON ...ttt ettt bbbt s 103
4. RETEIBNCES ....ocviviiiciic s 103
PRODUCTION OF PDMS/GRAPHENE OXIDE FOAM MATERIALS AND DETERMINATION
OF OIL-WATER SEPARATION PERFORMANCE .......ccoooiiiiiiiiice e 105
PDMS/GRAFEN OKSIT KOPUK MALZEMELERIN URETIMI VE YAG-SU AYIRMA
PERFORMANSLARININ BELIRLENMESI .........ccoooiiiiiiiiiiii i s 105
R 5 TS 105
2. Uretim ve karaKterizasyon GalISMAalari ...........ccce.evveerucueuereeececesessesssssssesesesessssssssssesasasans 106
2.1. Grafitten grafit OKSIT SENTEZI ........coviiviiiiriiiecee e 106
2.2. Grafit oksitten grafen oKSit GIEtim ........ovvverririrriieeie e 106
2.3. Seker sablonlama yontemi ile 3D PDMS kopiklerin Gretimi ..o.eveevveevieeeiveesiveenenen, 106
2.4. PDMS/GO KOPUKIETIN UTCHIMI .....vvveererisieeiesiee e nne e 106
2.5. PDMS ve PDMS/GO kopiiklerin yag-su ayirma performanslart ...........cooeecereeeennnn 106
2.6. Karakterizasyon ¢aliSMalart ............cocuviiiiiiiiieiie i 107
3. SONUGIAT V& ATTISINA ..eouviiiieiiieeiie ettt sttt ettt sb e bbbt et be e st e e sb e e eneeenneenbe e e 107
E O ) 1 11 (o F OO PP P PPV R P PP PR PR 109
VISUAL-BASED OBSTACLE AVOIDANCE USING AN ADVANCED DEEP LEARNING
NETWORK METHOD FOR MOBILE ROBOTS .......coiiiiiiiiiiic st 110
MOBIL ROBOTLAR ICIN GORSEL TABANLI GELISMIS BIR DERIN AG KULLANARAK
ENGELDEN KAGCINMA . ...ttt sttt aae e sae s ame e bt sme e st as e saenseesbeenbeenneeneanneaneeaneeaneenns 110
| B 5 4 T T O PO P PP UPRTOPPP 110
2. Evrisimli sinir ag1 tabanli engelden kaginma metodu ..........cccocevieiiiiniiniciicnicceiece 111
2.1. ESA tabanli VGG19 modeli ile engelden kacinma metodu ...........ccovevrviviiiniinennnn 111
T T} 111 o] 1 SRR 112
3.1 EZIHM SONMUGLATT c.veuviiiiieiciiesie e 112
3.2, Uygulama SONUGIATT.......ccviiiiiiieiiie it 113
N 10 ) 1 L0 (2O 114
S K AYNAKGA ...ttt e et be e sreean 114
EXPERIMENTAL INVESTIGATION AND FINITE ELEMENT ANALYZE OF SHEET METAL
WELDMENTS AFTER FORMING .....coiiiiii e 115
SAC METAL KAYNAKLARININ SEKiLLENDIRiLI?IKTEN SONRA DENEYSEL OLARAK
INCELENMESI VE SONLU ELEMANLAR ANALIZI .....ccooioiiiiieeeeeene e 115
R 53 LTSRS 115

ISBN: 978-605-71214-2-4 XXV WwWw.insicongress.com S‘



II1. Uluslararast Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

2. Materyal V& YOMCII ... ceuviiviiiieiiisieeiie sttt nr e nr e e nne s 115
2.1 MAIZEME .. 115
2.2, KESTM MAKAST 1..veeeiiiiieiiiesie ettt b et sb e 116
2.3, Kaynak MaKiNast ........coviriiiiieiieiiii ittt 116
3. Arastirma DUIGULATL........coiviiiiiiiie e 117
3.1, SertliK SONMUGIATT. ....eiiuviiiiiiie ittt e e sbaeesareeans 117
3.2. MiKIOYAPT SONUGIATL.....veiiuiiiiiiiieeitee sttt nr e nne e 118
3.3, Cekme teSth SOMUGIATT ...euviiiiitieitieitie sttt ettt sttt sa et et seb et sbeesbeenbeeas 119
3.4. Plastik deformasyon 1SIEMI.........cceeiiiiiiiiiiiieiese e 120
3.5. Sonlu elemanlar yontemi simufact analiz programi sonuglart ............c.ccoevevvnvreeninne. 121
1010 (o3 - ) PRI 124
5. KAYNAKGA ... 124
RESEARCH AND DEVELOPMENT OF THE PRODUCTION METHOD OF DUAL PRINTED
TEMPERED GLASS WITH DOUBLE TEMPERABLE ENAMEL INK ........cccoiiiiiiiiiee 125
CIFT TEMPERLENEBILIR EMAYE BOYA ILE CIiFT YUZ BASKILI TEMPERLI CAM URETIM
YONTEMININ ARASTIRILMASI VE GELISTIRILMEST.......ccciiiiiiiiiieiieieeie e 125
) 5 TP 125
N 1 1 Lo PP PP RPN 125
3. Meveut Gretim KISTEIATT ....o..eiiiiiiiiiieeec e 126
4. YONtem VE PIrOLOIP UTCLIML 1..veuververreeresseeiesreesiestesseeresseeeesnesseeseesbeessesnesseenenneesnesresneennennis 126
4.1. Is1 ve termal S0k teSt UygUIamasT........covcviiiiiiiieiieiiciie e 127
4.2. OpaKIIK KONTOIT. .. ..ceeuveiiieiciiesiie e e 127
O T o 1 1 4 U0 113 (o) L O O PP PP PP PRP 127
A4, CIZIK EEStL ..ttt 128
4.5, KIMYASAI TEST ...ttt 128
4.5.1. Birinci asama (temizlik malzemelerine karsi dayanim testi)...........cccocvvevieneeninnns 128
4.5.2. ikinci asama (gida iiriinlerine dayanim teSti) ..........ccocvveverrerereriererseererseessesesns 128
4.5.3. Ugiincii asama (grease resistance - yag dayanim testi).........c.c..ccoevvruereerererecrennnns 129
4.5.4. Dordiincli asama (cleanability - temizlenebilirlik testi).........ccocooiviiiieiiiiiennn 129
5. S0NUG VE KAZANIMIAT ....oiiiviiiiiiiiiiic e bbb sebe e snbeeen 130
6. KAYNAKGA .....viieiiiiiiiee e 131
DETERMINATION OF SENSORY PROPERTIES OF SARDINE (Sardina pilchardus) FISH
SAUCE ...t bR bbbttt b et 132
SARDALYA (Sardina pilchardus) BALIK SOSUNUN DUYUSAL OZELLIKLERININ
BELIRLENMESI ...ttt sb et sb e b b e e sbe e st s e e snn e e s bb e e nnn e et 132
G 5 SRS 132
2. MALEryal V& METOT.......cuiiiieiieie bbb e 133

ISBN: 978-605-71214-2-4 XXVi WwWw.insicongress.com S‘



II1. Uluslararast Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

2.1, Bal1k SOSU TICTIMI . c..veuviveeiiesieeieeie et nn s 133
2.2. Tarife dayall duyusal analiz..........cccoccveiiiiiiiiiiiii e 134
2.3. RENK @NANZI ... 134
2.4, IStatiStKSE] ANANIZ .....cvvevecvriceicceeicee ettt 134
3. Tartisma Ve DUIGUIAT. ........ccviiiiiee e 134
T 10 1 10 PPPRPPR 137
R S ) 1Yo TR PRUUTRPRPN 137

ISBN: 978-605-71214-2-4 XXVii www.insicongress.com S‘



[11. Uluslararas1 Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

SOZLU SUNUMLAR / ORAL PRESENTATION

SOZLU SUNUMLAR
ORAL PRESENTATION

SI ISBN: 978-605-71214-2-4 1 WwWw.insicongress.com SI



[11. Uluslararas1 Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

IMPLEMENTATION OF THE FIRE PROTECTION PLAN ON THE EXAMPLE OF THE
VRANDUK TUNNEL (BOSNIA AND HERZEGOVINA)

Emir Operta
University Clinical Center in Sarajevo (Bosnia and Herzegovina)

emir.opertaa@gmail.com

Abstract

The paper presents issues related to the occurrence of hazards in tunnels on the example of the Vranduk tunnel (Boshia and
Herzegovina), as well as measures for fire suppression, response methods and means for extinguishing fires.

The fire protection plan is presented by a document, the function of which is an organized approach in the preparation, organization
and implementation of fire protection. The document is prepared on the basis of fire risk assessment and personnel, material and
other conditions important for fire protection. The fire protection plan defines the organization of professional and voluntary fire
brigades, ie the number, size, accommodation and organization based on the fire risk assessment, which is an integral part of the
assessment of the risk of natural and other disasters.

The purpose of this paper is to identify hazards and assess fire hazards in order to apply fire protection measures on electrical
appliances and installations, and on radio and telephone systems for inviting all participants involved in firefighting, as well as to
evaluate access to fire routes and access to fire trucks and to determine the occurrence of gases above the permitted concentration.

Keywords: tunnels, fires, protection plan, organization, threat assessment, protection measure
1. Introduction

Due to severe traffic accidents with fires and serious material damage, as well as the loss of human lives, numerous discussions have
been launched in recent years on safety standards in tunnel facilities.

The subject of this paper is security with the implementation of the fire protection plan in the "Vranduk™ tunnel (Bosnia and
Herzegovina).

The Fire Protection Plan is a document that serves for an organized approach in the preparation, organization and implementation of
fire protection, and which is based on fire risk assessment and personnel, material and other conditions relevant to fire protection. It
consists of a graphic and a textual part.

The fire protection plan determines the number, size, accommodation and organization of professional and voluntary fire brigades on
the basis of fire risk assessment, which is an integral part of the risk assessment of natural and other disasters.

The aim of this paper is to point out the role and necessity of designing safe exits in emergencies, isolation of fire load in escape and
rescue passages, and maintaining the functionality of electrical installations, basic safety concepts in underground transport facilities,
and point out potential hazards that can lead to fires in the tunnel.

Based on the above problem and the subject of research, the main hypothesis of the research is:

-By properly defining the problems related to the occurrence of dangers in the tunnel, as well as measures for fire suppression and
methods of reaction, fires and explosions are reduced to a minimum, as well as possible human casualties and material losses due to
fires and explosions.

2. Geographical position of the ""Vranduk' tunnel

The "Vranduk" tunnel is located on the main road of the city of Zenica, on the main road M-17, section Top¢i¢ polje - Lagva 0. The
facility is located nearby and on important roads for both Zenica and BiH. The M-17 highway is part of the southern European route
E73, which connects Central Europe, specifically Hungary, with eastern Croatia, Bosnia and Herzegovina and the Adriatic Sea in the
port of Plo¢e, and is one of the most important roads in the country. The section of the main road M - 17, Doboj - Zenica - Lasva, for
the most part stretches along the valley of the river Bosna, except for the section from Nemila to Zenica, where the construction of
the service tunnel "Vranduk" is planned.

The tunnel goes below the hill "Zakamena" with an altitude of 594.5 m. The grade level of the tunnel at the entrance portal is 287.9
m above sea level, and at the end it is 296.6 m above sea level. The terrain of the subject area is characterized by a relatively rugged
hilly relief with elevations ranging from about 270 to 600 m above sea level. on the highest elevation around which the river Bosna
meanders in a wide arc and bypasses the town of Vranduk, keeping the flow direction southwest - northeast.

The tunnel was built in 1973 and was partially renovated in 1987 (Boti¢, 2019).
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Figure 1. Geographical position of the *"Vranduk" tunnel
3. Technical characteristics of the Vranduk tunnel

The total length of the tunnel is 1057 m. For most of its length, the tunnel is located in a circular curve whose radius is R = 1000.0 m.
The exit part, towards Zenica, is in the direction. The slope of the level is on the rise in the direction of stationing, i.e., from entrance
to exit with an average slope of 0.6534%.

According to its length, the tunnel is in the 500 m tunnel category, which in accordance with the 2005 Guidelines, requires the design
of a number of measures and systems, including systems in the function of fire protection (longitudinal ventilation, power supply of
tunnels, SOS and hydrant niches 150 m, electronic niches, radio communication system that enables communication on separate
frequencies for emergency services (police, fire brigade, rescue service) and maintenance service, and for the national radio station
with the possibility of communication directly into its program from the command center).

The tunnel is located on the section: M-17, Doboj - Zenica and consists of two pipes, as follows:
The tunnel pipe for motor vehicle traffic is 1037.52 m long.

Service pipes 712.54 m long (Boti¢, 2019).

Figure 2. "Vranduk" tunnel.
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3.1. Tunnel pipe for motor vehicle traffic

The tunnel is intended for two-way traffic, with one traffic lane for each direction, 3.25 m wide, 0.3 m wide edge lane and 0.95 m
wide inspection lanes, so that the total width of the pipe is 9.35 m. The height of the tunnel dome in the axis of the road is 6.70 m.

The permitted speed of the vehicle in the tunnel is 80 km/h. The stopping distance of the vehicle at that speed is 1.25 m.

Figure 3. Tunnel pipe for motor vehicle traffic
3.2. Service hose for evacuation of endangered persons

The project envisages the construction of a service evacuation pipe, in the total length of 712.54 m, through which the evacuation of
endangered persons is enabled, as well as access to emergency vehicles with the dimensions required for a conventional fire truck.

In parallel with the tunnel pipe, a service pipe was designed at an axial distance of 25 m and transverse passages from the main pipe
to the service pipe, at a maximum distance of 250 m from each other.

The service pipe and cross passages are used for evacuation of endangered users of the facility from one tunnel pipe to another, and
as an alternative approach to rescuers. A total of 3 rescuers are planned.

The service pipe is connected to the tunnel pipe for motor vehicle traffic by three transverse crossings. Total pipe width 3.90 m. The
height of the tunnel dome in the axis of the road is 4.50 m, 712.54 m long, with a tunnel slope of 0.67% and a cross section of 17.25
m2,

Figure 4. Service hose for evacuation of endangered persons
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3.3. Geotechnical characteristics of soil

The results of the rock mass test are presented in the main project for the reconstruction of the "Vranduk" tunnel. The test was
performed on 12 samples. Uniaxial strength was tested and an average value of 64 MPa was obtained. Otherwise, the uniaxial
strength ranges from 20 to 141 MPa.

The lower limit of strength is characteristic for the decay zone, i.e., for marls and marly limestones affected by surface physico-
chemical decomposition. The upper limit is characteristic of freshly decayed marly limestones and silicified limestones, which are
less commonly represented as interstratified flysch interlayers. The tested sample from the BT - 3 well with uniaxial strength of 4
MPa should be excluded because it does not represent a representative sample.

4. Fire protection plan for the Vranduk tunnel
Fires differ according to the place of origin, type of burning material, volume, stage of development, etc.

According to the place of origin, they are divided into: internal and external fires. According to the type of combustible material,
according to the European classification of fires, they are classified into five classes: A, B, C, D, F (Hasi¢, 2019).

The Fire Protection Plan is an operational document whose primary purpose is to gather in one place, in a clear and concise form, all
the information that can be used by fire brigades and other participants in firefighting and rescuing people and property.

The Fire Protection Plan is a document that serves for an organized approach in the preparation, organization and implementation of
fire protection, and which is based on fire risk assessment and personnel, material and other conditions relevant to fire protection. It
consists of a graphic and a textual part. The graphic part of the plan is made individually for the building, plant and space in
accordance with the Decree on the content, marking and storage, control and nostrification of investment - technical documentation.
The textual part of the plan regulates the manner of action of fire brigades and other participants in the firefighting action.

The fire protection plan determines the number, size, accommodation and organization of professional and voluntary fire brigades on
the basis of fire risk assessment, which is an integral part of the risk assessment of natural and other disasters.

Fire risk assessment, in terms of this Plan, is a realistic consideration of all factors that can lead to fires, as well as factors that can
endanger human life and health, and lead to material damage and negative impact on the environment in the event of an outbreak fire.

Improving the state of fire protection, in terms of this Plan, includes a set of actions and technical-technological measures that reduce
the risk of fire.

The notion of evacuation implies, in the sense of this Plan, an organized way of leaving the premises, before endangering the life and
health of people, which can cause a fire, the consequences of which can be predicted.

Preventive fire protection measures, in the sense of this Plan, mean all measures and actions that are carried out in order to prevent
fires as an accident situation.

5. Overview of technological sites in terms of probability of fire occurrence and spread

In the "Vranduk™ tunnel, where the tunnel equipment is located, there is a possibility of fires spreading, but with the use of safety
equipment, the level of danger can be reduced.

Safety equipment includes: emergency call niches (SOS stations), transverse evacuation trenches, hydrant niches, electrical niches
and transformer stations, monitoring center and other fire-fighting equipment and systems.

The spaces in the tunnel that must be monitored in terms of fire alarm are: tunnel pipe, service pipe, substation TS (2 pieces),
electrical niches (2 pieces), SOS niches (6 pieces).

In front of both portals of the tunnel, as well as in front of the service pipe, a cabinet is placed to accommodate two mobile fire
extinguishers, one of 9 kg type S9 and one of 6 kg of dry powder.

5.1. Quantity and type of funds needed to extinguish the initial fire

The calculation of the number of initial fire extinguishers is determined in accordance with the Regulations on the selection and
maintenance of initial fire extinguishers that can be placed on the market with a warranty period and service period ("Official Gazette
of the Federation of BiH" No. 46/11).

Since the tunnel is 1057 m long, 5 overhead hydrants were installed in the tunnel. Four overhead hydrants are installed in the tunnel
that serves as an emergency exit. In front of the entrance and exit portal of the tunnel there are 2 underground hydrants.

Regulations for tunnels longer than 500 m provide for the installation of an initial fire extinguisher. Installation of fire extinguishers
is planned in TS, electronic niches, SOS niches.

Initial fire extinguishers shall be installed in the vicinity of a possible fire, in a conspicuous and visible place.
5.2. Overview of hazardous areas in terms of vulnerability to technological explosion

Technological process of transformer station exploitation is not characterized by pronounced potential dangers of fire and explosion.

ISBN: 978-605-71214-2-4 5 WwWw.insicongress.com SI



[11. Uluslararas1 Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

The following factors can be identified as potential sources of fire:

e transformer oil, which is a flammable liquid whose vapors can be ignited in the event of an electric spark caused by a fault
inside and outside the transformer when oil spills occur in or around the building,

e insulation of electrical cables that may be ignited due to a fault in electrical installations and appliances,
transfer of fires from the surrounding areas to the transformer station building, diversions and arson,

e danger of unprofessional and careless manipulation.

European norms and standards determine technical and organizational measures for protection against fire, its spread within the plant
to other parts of the plant or external structure and extinguishing the fire at the power plant and device.

According to the categorization of fire load, the "Vranduk™ tunnel is classified as a highly demanding building PU1. Also, this tunnel
is classified as a facility with a high fire load over 2 GJ / m?.

5.3. Notification on the occurrence of the fire and further organization of the firefighting action
The "Vranduk" tunnel is equipped with an automatic and manual fire alarm system.

Two fire alarm control panels are planned, with two loops mounted on the north and south substations. The exchanges are connected
to the control center where 24-hour duty is organized.

Any person who notices a fire in the tunnel must immediately inform all other persons who happened to be in the building.
The person who noticed the fire is obliged to use the fire extinguisher immediately and try to put out the fire.

It is also necessary to activate the hand-held fire alarm or notify an authorized person (in this case the person in charge of fire
protection) and assist in extinguishing the fire.

When calling a professional fire brigade, the worker is obliged to do the following:

stop and think about where you are,

start the conversation immediately by speaking slowly and clearly, what happened and whether people are in danger,
be prepared to provide further information and personal data (name and surname),

state the exact address of the accident site and receive help in person,

End the conversation when the service you contacted allows it.

5.4. Buildings and plants where the fire will be extinguished in the presence of a responsible or professional
person

Fires that occur iy the "Vranduk" tunnel are extinguished by professional fire brigades that call 123, and the nearest fire brigades are
Zenica, Kakanj, Zepce.

All fires that occur in the "Vranduk" tunnel are extinguished by fire brigades that are called, and the nearest fire brigades are Zep&e
and Zenica, with obligatory consultations with the duty officer at the control center.

Procedure in case of fire in the tunnel - if a personal car catches fire:

you should try to get out of the tunnel (take out the car), if this is not possible you should turn on all direction indicators,
the car should stop as far to the right as possible, allowing firefighters and other assistance to pass,

switch off all lights, engine and leave the vehicle,

you need to stay as calm as possible,

make sure you walk in the tunnel, following the instructions from the control center

the fire in the initial phase should be extinguished with hand-held appliances,

if you do not have your own fire extinguisher, you should go to the marked place where the fire extinguishers are located.
As a rule, the devices are located in places where the SOS telephone is.

e the key should remain in contact with the lock, so that firefighters and rescuers can start the vehicle, in case there is no
companion who could go to get the device.

5.5. Distance from the professional fire brigade

The nearest professional fire brigade is located in the city of Zenica at a distance of approximately 13.500 m from the entrance to the
"Vranduk™ tunnel.

The element that can significantly slow down the intervention of these fire brigades, and which is evident, is traffic congestion for
most of the day, seven days a week, and especially in the summer.

It is estimated that the designed roads can be accessed by firefighters in a period of 16 minutes, and that the existing quality of the
road does not affect the elements that can negatively affect the speed of intervention
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5.6. State of water supply

The water source for the needs of extinguishing the potential fire on the service pipes of the "Vranduk™ tunnel is from the river
Bosna.

In case of lack of this water, water from the nearby Bistrica river will be used.

The required amounts of water should always be available at all times of the day and night, summer and winter. The pumping station
should be accessible, not too dirty and the pumping height should not be outside the permitted limit (Karup, 2017).

5.7. Water supply for firefighting

According to the regulations for tunnels larger than 500 m, the installation of a hydrant fire extinguishing network is mandatory. For
water supply inside the hydrant network, the main project envisages the construction of a water tank with a volume of V = 100 m 3,
in which water is delivered by trucks - tanks. A hydroflex station for raising the pressure in the network is installed in the tank.

The tank is of reinforced concrete construction, which is waterproofed throughout, and this insulation serves to protect the tank from
the effects of leachate and atmospheric water.

The hydrant network is divided into three sections:

Section I: reservoir - C1 -C, the length of which is 120.77 m,

Section I1: hydrant network DN 150 mm, - entrance portal - service tunnel, the length of which is 721.8

Section I1: Entrance portal - exit portal, with a total length of 1,069 m.

Tunnel niches are designed to accommodate overhead hydrants @100 mm with two fire extinguishers each (a total of 3
niches). Underground hydrants @80 mm are provided on the entrance and exit portal (Karup, 2017).

5.8. Overview of internal roads and accesses for fire trucks

The tunnel is intended for two-way traffic, with one traffic lane for each direction 3.25 m wide, with edge lanes 0.3 m and inspection
lanes 0.95 m wide, so that the total width of the pipe is 9.35 m. The height of the tunnel dome in the axis of the road is 6.70 m.

The project envisages the construction of a service evacuation pipe, in the total length of 712.54 m, through which the evacuation of
endangered persons is enabled, as well as access to emergency vehicles with the dimensions required for a conventional fire truck.

The service pipe is intended for the evacuation of passengers and the passage of the emergency vehicle. The service pipe is connected
to the tunnel pipe for motor vehicle traffic by three transverse passages. The total width of the pipe is 3.90 m. The height of the
tunnel dome in the axis of the road is 4.50 m.

In order to ensure safe evacuation from the tunnel pipe, fire doors and fire dampers have been installed on the passages from it to the
service pipe, which prevents the spread of fire from one pipe to another and enables unhindered evacuation from the tunnel pipe
through the service pipe.

5.9. Evacuation

In order to rescue people in the event of a fire or explosion, and to successfully extinguish the fire, the shortest and safest possible
routes for evacuation must be provided, which must be visibly and properly marked.

The most important protection measure when adopting fire protection concepts is the quick and safe evacuation of people from the
tunnel. The Law on Fire Protection and Firefighting ("Official Gazette of FBiH" 64/09) Article 2 defines evacuation as "organized
relocation of people and material goods from the endangered area to the area safe from fire."

5.10. Organization of evacuation and rescue

The entire action of evacuation and rescue of all employees on the temporary construction site is managed by the appointed site
manager for each technological unit of the complex hydropower building.

If the nominee is not present on the construction site, the obligation is assumed by his deputy in the evacuation, the manager.
The evacuation and rescue team consists of: team leader and deputy and team members

The composition of the entire evacuation team is determined and updated by the temporary construction site engineer.
Records on the composition of teams are kept on separate sheets, according to the sample attached to this Plan.

5.11. Evacuation team leader

The head of the evacuation team or his deputy, in case of imminent danger to the life and health of persons present on the
construction site or on the basis of the received notification, is obliged to:

e  activates the members of the team and orders the beginning of the evacuation in a way that will not cause unrest and panic
among those present,

e gives the order to start the evacuation,

e insures and disposes of harmful substances, if they are on the construction site
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e  cooperates and controls the implementation of the evacuation.
5.12. Evacuation team members

The members of the evacuation team are determined by the head of the evacuation team from the temporary facilities on the
construction site:

e  preparatory works section
e phase | Dam section

Members of the evacuation team participate in the implementation of the evacuation, primarily acting against possible panic
behavior:

act on the orders of the team leader,

independently take urgent measures to ensure faster and more efficient evacuation

Records on the composition of teams are kept on separate sheets, according to the sample attached to this Plan.
5.13. Marking and placing signs for evacuation

Each exit should be clearly visible, or the path to it should be carefully marked in such a way that every person present in the
building can find the direction of the road towards the exit from each point.

The evacuation route should be completely arranged or marked in such a way that one cannot make a mistake when going out to an
external safe place, and the marking is done with the prescribed safety signs, which are placed in conspicuous places.

Evacuation routes and exits should be easily identifiable. Exits must be constructed and maintained in such a way as to ensure free
and unobstructed exit from all parts of the temporary facilities, at all times when there are people in it.

No lock or latch shall be installed inside any part of the temporary structures on the construction site to prevent free exit from the
temporary structures

5.14. Radio and telephone system for calling all participants in firefighting
Any person who notices a fire must report the fire in the tunnel.

In each visible place, there are niches for emergency calls, where numbers are written that can be contacted in case of an adverse
event, accident, various disasters.

In the event that a person is not able to extinguish the fire himself in the event of a fire, he must call the professional fire brigade on
number 123 (Hasi¢, 2019).

5.15. First aid services

If there are any injured persons in the fire, they must be immediately assisted using means, equipment and first aid kits with the
notification of the authorized person at the work site, who must call the nearest Emergency Service. During the call, the authorized
person provides the following information:

introduce yourself, and note that you are the person providing first aid at the scene of the accident,provide the phone number or
mobile device from which you are calling, which is important in case you need to reconnect,tell the operator you are talking to:

where the accident occurred,

what happened,

number, sex and approximate age of the injured,
what kind of injuries are involved.

The injured must be evacuated to a safe area outside the facility and try to transport the injured to the first medical facility.
5.16. Organization and method of calling and involving distributors and energy sources

In the event of a fire in the tunnels, safety lighting, communication means, ventilation system, power supply remain in operation for a
minimum of 90 minutes as a complete system.

All electrical installations meet fire resistance standards for 90 minutes. If there is a need to turn off the electricity, a diesel generator
is provided as an alternative source of energy for power supply.

An authorized person is authorized to make decisions on the calling and involving energy distributors in the intervention on the basis
of his/hers own assessments.

6. Conclusion

Based on the insight into the current state of fire protection of the "Vranduk" tunnel, when it comes to the segment of fire protection
and the implementation of fire protection measures in this facility, the following conclusions were established:
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e According to the categorization of fire load, the tunnel of "Vranduk™ is classified as a facility with a high fire load over 2
GJ / m2. In the "Vranduk" tunnel, where the tunnel equipment is located, there is a possibility of fires spreading, but with
the use of safety equipment, the level of danger can be reduced.

e  According to the "Regulations on the conditions, bases and criteria for classification of buildings into fire risk categories"”
("Official Gazette of FBiH", No. 79/11), the facility belongs to PU1 (highly demanding buildings), fire risk category with
classification building code and designation Il / 2142 - Tunnels and passages.

e  All tunnels, whether those with one or two tunnel pipes should be divided into fire sectors. One or each of the tunnel pipes
represents a separate fire sector. The "Vranduk" tunnel is divided into two fire departments.

e  The "Vranduk" tunnel is provided with a fire alarm system. There are two fire alarm panels with two loops each in the
building. Fire alarm control panels are interconnected and all elements of the fire alarm system are connected to them:
manual and automatic fire detectors, and input and output modules within the SOS niche, electrical niche, and in
substations.

e To extinguish the fire, a system of hydrants has been installed in the tunnel, which are approximately 150 m apart. In
addition to hydrants, cabinets with extinguishers have been installed on the tunnel portals. The location of the locker is on
the right side in the direction of driving. Two 9 kg powder fire extinguishers are placed next to the cabinets.

e The nearest professional fire brigade is located in the city of Zenica at a distance of approximately 13,500 m from the
entrance to the tunnel "Vranduk".

e  When it comes to electrical installations and equipment installed in the "Vranduk" tunnel, and based on the collected data,
it can be concluded that based on the condition of electrical and mechanical installations, and the choice of electrical
equipment, it is ensured that during operation and maintenance, this would not be the cause of explosions and fires and
accidents at work

e By properly defining the problems related to the occurrence of dangers in the tunnel, as well as measures for fire
suppression and methods of reaction, fires and explosions are reduced to a minimum, as well as possible human casualties
and material losses due to fires and explosions.

e  Continuous education of employees engaged in tunnel maintenance increases the level of safety, and the possibility of fires
and explosions is reduced to a minimum;

e  The application of modern methods of fire surveillance and detection reduces the spread and development of fires, as well
as the loss of human lives and material goods;

e  The application of construction, organizational and other technical measures raises the overall level of safety in the tunnel
facility.
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Abstract

Sharp edge weirs are a vertical plate in the flow path that has a relatively sharp edge and crest at the point where water passes
through. Types of weirs are triangular plan weirs that, at a given width, have a longer crest length than linear weirs. In the present
study, different positions of triangular weirs with angles of 60, 95, and 140 degrees and their complementary angles of 300, 265, and
220 degrees compared to the normal state of 180 degrees were investigated. For this purpose, in the first step for validation, the mesh
block model with different dimensions was examined and the mesh with dimensions of 0.005 m was selected as the optimal mesh to
simulate other models. The simulation data showed that the RNG turbulence model had less error compared to the k-¢, k-, and LES
turbulence models and the statistical indices were mean relative error percentage (RE%), root mean square error (RMSE), and Kling
Gupta efficiency (KGE) in this model has good accuracy between numerical solutions and experimental results. At constant water
head, by decreasing the angle, in other words by increasing the weir angle at the complementary angles, the flow capacity through the
weir increases compared to the normal state of the weir. Complementary angles of triangular weir have the same function as the
initial angles of the weir and only their placement has no effect on the flow over the weir the main factor in the difference in the
performance of these weirs is the crest length.

Keywords: Triangular plan weir, upstream fluid depth, Crest length, VOF.
1. Introduction

When it comes to flow control structures, one of the most important types of structures will be the weir. The application of this type
of hydraulic structure appears where it is placed as a barrier in the flow path and is used to measure the discharge in open channels.
Weirs cause water to collect behind them and reduce the flow velocity, which in turn raises the water level and speeds it up as it
crosses the weir. (Bagheri and Heidarpour, 2010) presented the equation for the sharp edge rectangular weir discharge coefficient
using the free vortex theory and the Bazin and Scimeni results. Their studies showed that the ratio of water head to the height of the
weir crest and the ratio of channel width to weir width can be used to achieve the correction factor to estimate the discharge
coefficient. (Emami and others, 2018) investigated the effects of geometric parameters of the labyrinth weir on the discharge
coefficient. The results of their studies showed that the discharge coefficient decreases with the vertex angle. Regression analysis of
their data showed that the vertex angle is an essential parameter for the design of the labyrinth weir. (Ayaz and Mansoor, 2021)
evaluated the triangular plan sharp edge weir discharge coefficient using ANN model. The performance of the developed ANN
model was evaluated using Levenbeberg Marquardt algorithm and the results were compared with the research of (Kumar and others,
2011). The developed ANN model showed significant progress in measuring the discharge coefficient. (Haghiabi and others, 2022)
were studied the performance of trapezoidal and triangular plan labyrinth weirs for flow energy dissipation in the presence of a
different number of key cycles and Mr. Their results indicate the ability to dissipate flow energy in labyrinth weirs between 0.85 and
0.7. (Salmasi and others, 2021) investigated the discharge coefficient and discharge-head relationship in the edged weirs of the
triangular plan using experimental data. Their results showed that the discharge coefficient in triangular plan weirs of 1 to 8%,
depending on the o angle, can be increased relative to the width of the suppressed weirs. (Ahmadi and others, 2019) conducted
studies on the efficiency of triangular labyrinth weir models, one of which was compared with a dentate crest and a row of
consecutive orifices along and below the crest edge with a simple triangular labyrinth weir. Studies performed under the same weir
dimensions, discharge, slope and bed unevenness indicate higher efficiency of labyrinth weir with one dentate in the crest than
simple labyrinth weir. According to the researches done by previous researchers and considering the importance of the subject, in the
present study, it is necessary to study the triangular plan weirs with different angles and consequently the length of different weirs in
different positions of weir crest length relative to the upstream and downstream of the channel (main and complementary angles)
numerically and using VOF method has done and its effect on the capacity of hydraulic parameters was investigated. Also, various
turbulent flow models are simulated in different mesh dimensions, and the best turbulence model to simulate other models will be

introduced.
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2. Materials and methods
2.1. Equations governing flow

The Continuity and Navier-Stokes equations are discretized by FLOW-3D software to perform three-dimensional simulations of fluid
motion. The continuity equation in a fluid stream is Equation 1 (Flow Science Inc, 2016).

dp 0
Friu o (pu;) =0 )

where ui is the velocity component of the direction i. For 3-D flow analysis, the software solves Navier-Stokes equations using the
finite volume method on a networked field. Navier-Stokes equations The momentum equations governing the flow of Newtonian
fluids are viscous. This equation is generally expressed as Equation 2 (Daneshfaraz and others, 2021a).
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where Bi, the volumetric force in the direction i, x is the the dynamic viscosity of the fluid, xi, x; and x« are the the flow coordinates in
the spatial direction i, j and k, respectively. dij represent the Cronker delta, where if i = j its value is 1 and otherwise it has a value
equal to zero (Daneshfaraz and others, 2021b).

2.2. Define the solution network, boundary conditions and selection of turbulence model

In this study, data validation using experimental data of (Kumar and others, 2011). For the weir with an angle of 180 degrees and
after reviewing the data obtained from it, the simulations for the models studied in the present study are continued. Figure 1 shows a
schematic view of the weir and its parameters in different coordinates. In Figure 1, L is the length of the weir crest, y is the water
head, P is the height of the weir, H is the upstream water depth of the weir, m is the width of the channel and o is the angle of
incidence of the weir. Triangular weir models in a channel with a length of 2 m, a width of 0.28 m, and a height of 0.3 m in 60, 95,
140, 220, 265, and 300 degrees for free-flow hydraulic conditions in the range of 0.002 to 0.008 cubic meters per second and the
water depth upstream of the weir ranged from 0.114 to 0.155 m. Figure 2 shows the three-dimensional geometry, networking, and
boundary conditions of the present study.

i<

m/2

Flow m Flow H

Figure 1: Sections (x-y, X-z, 3D view)

ISBN: 978-605-71214-2-4 11 www.insicongress.com



[11. Uluslararas1 Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

L\zi
D /Ax= Az=0.005m
Inlet :
ap 7
=u;,—=0 oD
u=uy, i :
\ s Symmetry
P ap du
o —=0,—=0
/ ax  '9x
0.3m -

N

Outlet

ou
Y -=0,p=f(®)

dax
46\1\‘

Figure 2: 3D geometry, boundary conditions, and mesh network

In this study, simulations were carried out using a block mesh with dimensions of 0.005 m. These dimensions were selected by
examining different dimensions and comparing the results of numerical solutions with experimental results such as upstream fluid
depth and triangular weir discharge coefficient. In Table 1 the results of numerical and experimental results are presented. In defining
the initial conditions, the fluid range behind the weir and hydrostatic pressure distribution were considered. At the flow entrance, the
discharge boundary condition, and at the end of the channel, the output boundary condition is used to avoid affecting the conditions
outside the solution network into the network. Also, for the walls and the bottom of the channel, the boundary condition of the wall
and the upper boundary, the symmetric boundary condition is selected. In this study, according to Table 1, four models of RNG
turbulence, k-g, k-0, and LES simulation were performed and finally, after comparing the results of the numerical solution with the
experimental results, the RNG model was used to simulate the models. To evaluate the performance of the model in simulation and
compare its results with experimental results, percentage relative error (RE%), root mean square error (RMSE), and Kling-Gupta
efficiency (KGE) were used according to relations 3, 4, and 5.

Xobs — Xcal

RE% = | x 100 ©))
Xobs
RMSE = \}Z?:l(xobs - xCal)i2 (4)
n
m 2 JCal/xCal g
KGE =1— (R—1)2+<——1) 4 === 5
X 0bs Ocat/X obs

[Z?:l(x obsi — X 0bs) X (X Cali — xCal)]
Yr1Xobsi — Xops) e (X cari — Xcar)

In Kling-Gupta Index (KGE), if 0.7 < KGE < 1, 0.6 < KGE < 0.7, 0.5 < KGE < 0.6, 0.4 < KGE < 0.5 and KGE <0.4 the model
performance is very good, good, satisfactory, acceptable and unsatisfactory, respectively. In the above relations, Obs and Cal show
observational results and numerical (computational) and n is the total data, respectively. The values of relations 3 and 4 when close to
the zero number, indicate the high accuracy of numerical solution in simulation. In relation 5, R correlation coefficient, B ratio of
average computational data to average observational data, and y indicate the ratio of the standard deviation of computational values
to standard deviation of observational values. KGE statistical index based on the classification of this index as very good, good,
satisfactory, acceptable, and unsatisfactory, can indicate the accuracy of the presented relationships.

R = (6)

3. Results & discussion

According to Figure 3, it can be observed that the numerical solution starts non-permanently by considering the initial conditions and
boundary conditions and continues until the flow reaches a permanent state. The investigation of the discharge-time hydrograph
shows that the flow fluctuations in the early seconds are high and slower over time until it reaches stability in a given depth and

discharge.
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Figure 3: Discharge-Time Hydrograph Diagram

In Table 1 comparison between the validation results of numerical solution and experimental values is presented in different mesh
sizes and statistical indicators.

Table 1: Model Verification

Tes el sze ) Mean RE% RMSE KGE Tl:\;lt:)u(;glgce RMSE

: H (oF H (m) Ca () H (m) Ca(-) H (m) Cad (-)
1 0.009 382 604 00059 00079 0832 0863 | RNG 00039 0.0050
2 0.008 334 523 00050 00066 0877 0893 k-e 00045  0.0055
3 0.007 315 493 00048 00062 0879 0897 k-o 0.0054  0.0061
4 0.006 300 469 00046 00061 0891  0.899 LES 0.0042  0.0068
5 0.005 255 396 00039 00050 0907  0.921
6 0.004 248 387 00037 00048 0913  0.927 ) ) )

According to Table 1 and statistical indicators, it was observed that mode 6 had favorable conditions in terms of the average
percentage of relative error, root mean square error, and Kling-Gupta index and less than other states. In addition, due to the
proximity of statistical indicators in modes 5 and 6 to each other, mode 5 was investigated as an optimal mesh with mesh dimensions
of 0.005 m to continue the simulation process of the models. Also, the RNG turbulence model was selected as the optimal turbulence
model considering the favorable conditions in terms of low root mean square error compared to other models. The results of the
relative error percentage in Table 2 for simulations performed in the optimal mesh are compared between the corresponding
numerical solutions and experimenal results.
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Table 2: Comparison of numerical solution results with experimental results

Q (m3s) C0) C0) RE (%) Hm) Hm) RE (%)
Experimental Numerical Experimental Numerical
0.00222 0.0613 0.0626 2.13 0.124 0.122 1.39
0.00271 0.0706 0.0729 3.27 0.129 0.126 212
0.00388 0.0933 0.0966 3.62 0.136 0.133 2.34
0.00448 0.1035 0.1075 3.91 0.140 0.137 2.53
0.00571 0.1220 0.1280 4.92 0.147 0.143 3.15
0.00699 0.1386 0.1468 5.92 0.155 0.149 3.76
0.00787 0.1508 0.1568 3.97 0.159 0.155 2.57

In Figure 4, it can be observed that there is a good match between numerical solution and experimental results. So that the coefficient
of explanation between the data and the maximum percentage relative error for the upstream depth of the triangular weir was 0.997
and £3.76%, respectively, and these values for the discharge coefficient were 0.999 and £5.92%, respectively.

,
/7

+3.76%

0.16 T

0.15 +

H (m)
Numerical

0.14 +

013 +

0.12 + + + J

0.12 0.13 0.14 0.15 0.16

H (m)
Experimental

0.17

|

0.15 +
0.13 +

0.11 +

Ca()
Numerical
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Figure 4: Comparison of high depth and weir discharge coefficient obtained from numerical and experimental solution
results
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In Table 3 the amount of triangular weir water head in different discharges is presented along with the effect of different angles on
the sizes of different weir crest lengths. According to Table 3 it can be observed that by increasing the length of the crest the water
head weir decreases. The reason for this is the increase in the amount of flow through the weir and this reduces the water head. At the
depth of the constant water, the discharge coefficient increases with increasing the length of the weir crest. The type of weir
positioning along the same crest at the main angles corresponding to the complementary angle has no significant effect on the water
head. Also, in the same discharges, due to the increase in the length of the weir crest with different angles, the water upstream of the
weir decreases compared to the normal weir. The water head in the model with angles of 60, 95, and 140 degrees was 34.03%,
16.23%, and 6.08% lower than the normal linear weir, respectively.

Table 3: Comparison of the results of different models of the triangular weir

0=60° 0=95" 0=140° 0=180° 0=220" 0=265" 0=300°
Q (m%/s) L=0.56m L=0.38m L=0.30m L=0.28m L=0.30m L=0.38m L=0.56m

y (cm) y (cm) y (cm) y (cm) y (cm) y (cm) y (cm)
0.00222 1.48 1.88 2.18 2.24 2.17 1.90 1.48
0.00271 1.71 2.18 2.46 2.65 2.49 2.07 1.55
0.00388 2.18 2.77 3.14 3.32 3.12 2.79 2.19
0.00448 2.39 3.08 3.45 3.65 3.47 3.06 242
0.00571 2.86 3.61 4.02 4.28 4.04 3.64 2.86
0.00699 3.28 4.15 4.60 491 4.60 4.14 3.29
0.00787 3.58 4.53 5.04 5.45 5.01 4.54 3.58

4. Conclusion

The present study investigated numerically the flow behavior and hydraulic parameters in triangular weirs with angles of 60, 95, 140,
180, 220, 265, and 300 degrees under free-flow conditions using FLOW-3D software in the range of 0.002 to 0.008 m%/s. The results
showed that among different turbulence models, the RNG model has good accuracy in simulation, and the results obtained between
numerical solutions and experimental results compared to k-¢, k-, and LES models. To validate the data and achieve optimal mesh,
different network dimensions were simulated. After evaluating the results of statistical indicators, it was found that the block mesh
with dimensions of 0.005 m can continue the simulation process. The results showed that in the depth of constant water, the passing
capacity of the flow increased with increasing the length of the triangular weir crest. Also, increasing the length of the weir crest in a
constant discharge leads to a decrease in the water head compared to the normal state of the weir.
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Abstract

Multidrug-resistant Staphylococcus aureus (MRSA) is a well-known "superbug" that is a leading cause of community-acquired and
nosocomial infections. Proteinaceous food is thought to be an excellent source of this bacterium, therefore in order to investigate the
presence of multidrug resistant Staphylococcus aureus in raw youghart and ice cream (local and important), a total of 50 samples
were collected randomly from different markets in Baghdad Province during November 2021 till January 2022, in which samples
were analyzed by a standard isolation protocols of food microbiology with some modification processing by authors such as
chromogenic medium Baird-Parker agar, Electronic RapIDTM Staph Plus Code Compendium Panel System (ERIC®) Dryspot
Staphytect Plus and Penicillin Binding Protein (PBP2') Plus assays; as well as, studying the susceptibility of isolates to different
selected antibiotics. The results showed that 26 (52%) isolates of S. aureas of which 11 (42.3%) were confirmed as MRSA by which,
7 (46.7%) isolates from raw yogurt and 4 (36.4%) isolates from ice cream. These findings suggest presence of MRSA type in locally
food products in Baghdad markets thus recommended to monitoring these products periodically to inshore public health.

Keywords: Baghdad provine, ice cream, multidrug-resistant Staphylococcus aureus, yogurt.
1. Introduction

Methicillin-resistant Staphylococcus aureus, also known as MRSA, is genetically suited to withstand food processing technology and
human defensive methods. So, by modifying a hazard analysis and critical control points plans (HACCP strategies) about
environmental epidemiology of MRSA populations from good management manufacturing practices to consumers with the aid of
new, rapid, and precise tools for isolation, mimicking the behavior of this super pathogen will reduce the risk of contamination of
food producing animals and cases of food poisoning in humans (1, 2). Staphylococcus aureus is a prominent bacterial pathogen that
causes clinical infection and food poisoning in humans and animals. It is also a growing concern in veterinary medicine and animal
agriculture (3, 4). Unhygienic food handling is a major source of contamination, and Staphylococcal food poisoning is frequently
linked to highly manual food handling (5,6). S. aureus might be carried by asymptomatic food handlers and contaminate food during
preparation (7). Methicillin-resistant Staphylococcus aureus (MRSA) has emerged as a major public health and antimicrobial
resistance problem in both human and veterinary medicine. S. aureus is a leading cause of gastroenteritis caused by eating food
contaminated with enterotoxigenic Staphylococci that have grown and produced toxins (1). Because of their stability at high
temperatures (100°C for 1 hour) and propensity to incapacitate persons for several days to two weeks, staphylococcal enterotoxins
are regarded a possible biological threat (8). It's found on the skin and mucosa of food-producing animal reservoirs like ruminants,
and it's usually linked to subclinical mastitis, which can lead to milk and dairy product contamination (6, 9). The goal of this study
was to assess the microbiological safety of several dairy products localy produced and imported in various locations across Baghdad
marketplaces, in comparison to food safety standards, by testing for the presence of S. aureus, particularly MRSA type, in these
items.

2. Materials and methods
2.1. Sample collection and processing

In order to investigate the presence of S. aureus from some dairy products in Baghdad markets, a total of 50 samples were collected
randomly from different regions and markets in Baghdad during November 2021 till January 2022. The samples were analyzed and
processed according to standard reference food microbiological protocols (10 - 12) with some modifications by the authors.

2.2. Bacterial isolation and growth conditions

Bacterial isolation and identification was done based on food microbiological procedures with some modifications (13). The
identification was made based on standard biochemical tests as described previously (13). Pure isolated single colonies on Baird-
Parker agar with standard criteria of coagulase-positive S. aureus produce black, shiny, convex colonies with entire margins and clear
zones, with an opaque precipitation zone after 48 hours were picked up and recultured on double-strength power tryptone soya bean
yeast extract broth (TSB-YE) at 35-37 ° C for 24 hours, then transferred to double strength power tryptone soya bean yeast extract
agar (TSA-YE) (Oxoid, CM0131B, UK) at 35-37 ° C for 24 hrs, after that inoculated universal and bijous slant bottles preserved
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inside a refrigerator with 2-3 drops of 0.02% thiomersal solution as pure seeds or nucleus for other identification procedures.To
confirm S. aureus at the species level, the biochemical tests of Electronic RapID TM Staph Plus Code Compendium Panel System
(ERIC®) with Installation ERIC® CD and Standard Color Differential Chart and Online ATCC Codes (Remel, R8311009) were
adopted. The identification of MRSA isolates was carried out with the dry SPOT Staphytect Plus kit (Oxoid, DR0100M) to detect
some virulence factors uniquely present in the MRSA (13). Additional identification of the MRSA isolates was performed with the
latex agglutination PBP2 test kit (Oxoid, DRO900A), for the detection of PBP2a in MRSA isolates (13), before they were stored in
glycerin at -18°C.

2.3. Antibiotic sensitivity test

A Kirby Bauer disk diffusion technique on Mueller-Hinton agar (Oxoid, CM0337) according to the Clinical and Laboratory
Standards Institute [14] was adopted to assess the antimicrobial susceptibility of the isolates against 10 antimicrobial agents:
Methicillin (ME) 5 pg, cefoxitin (FOX) 30 pg, oxacillin (OX) 1 pg, gentamicin (GM) 10 pg, Cephalexin (CL) 30 pg, erythromycin
(E) 15 pg, tetracycline (T) 30 pg, Aztreonam (ATM) 30 pg, vancomycin (VAN) 30 pg, and fusidic acid (FA) 10 ug (Oxoid, UK),
based on Quinn et al.(15). In summary, bacterial isolates which were resuscitated on Trypton Soya broth (Oxoid, CM0129, UK) with
0.6% Yeast Extract TSA-YE (TSB-YE). Then cultured on Mueller-Hinton agar (Oxoid CM0337, UK), and incubated at 37°C for 24
hrs. Bacterial colonies from fresh pure cultures were mixed with Nutrient broth (Oxoid CMO000, UK); the turbidity of each inoculum
was adjusted according to the 0.5 McFarland standards. Bacteria from each suspension were inoculated onto Mueller-Hinton agar
using a sterile cotton swab. All plates were allowed to dry for 5 min at 37 °C before dispensing the antimicrobial discs onto the agar
then incubated at 37 °C for 48 hrs and the diameter of the inhibition zones was measured with calipers. All isolates were categorized
as sensitive, intermediate and resistant by means of zone diameter breakpoints of the Clinical and Laboratory Standards Institute (14).

3. Data analyses

MedCalc Software bvba version 18 (BE,USA https://www.medcalc.org/) was used to analyze obtainable data. Comparison between
proportions using two samples Chi-square (x?) with a 5% significant level was achieved to study the significance between
proportions.

4. Results and discussion

The results (Table -1) presented that 26 (52%) out of 50 were positive for S. aureus by which the prevalence of S.aureus isolates in
raw yogurt and ice cream were (75 % and 36.7%), respectively. Imported ice cream displayed the lowest prevalence (20%), while
raw yogurt had the highest prevalence (75%). Furthermore, the results also revealed that 11 (42.3%) out of 26 S. aureus isolates were
recognized as MRSA with isolation percentages of (46.7% and 36.4%) in raw yogurt and ice cream, respectively. Statistically, and
based on type of the sample there is a significant effect (p<0.05) for the sample type on the prevalence of S. aureus (y? = 6.912, P
=0.0086), on the other hand sample type has no significant effect (p>0.05) on the prevalence of MRSA(y? =0.265, P = 0.6066).

Generally there were multi-interconnected and complex factors (direct and indirect) for percentages of isolation and distribution and
frequency of MRSA populations in Iragi environment due to poor or insufficient hygienic measurements (contamination and
pollution) and post processing contamination in food chain especially after 2003, all these complex scenarios leads to development of
emerging outbreaks of multidrug resistant microbes and adaptation tropism properties of these armamentarium virulent pathogens in
man and animals primarily via foods/feeds mediators resulting in a disease or asymptomatic carriers (2,5,6,12,13,16). Our results
(Tables 1) showed significant isolation of 11 isolates of MRSA populations from some dairy products retailed at various markets of
Baghdad province, in which all isolates showed resistance to different selected antibiotics especially Methicillin especially from
samples of raw yogurt, which may indicates unhygienic processing strategies (contaminated milk equipment especially milk cans,
asymptomatic maid milkers' carriers, flies, insects, polluted water, retailing situations, etc.), as well as other limitations such as a low
number of samples and climate factors. The results of the study are interesting, as they indicate the high tolerance of these isolates to
high acidity, and this explains the high isolation rates from yogurt, and if we take into account that previous studies indicated this
feature in S. aureus in addition to linking it to the resistance of this type of isolates to antibiotics especially that cause dermatitis (17-
19), so these results are really worthwhile from a public health point of view. On the other hand, numerous adhesion proteins are
found on the surface of S. aureus, but it is unknown how they interact with one another to form permanent connections with the
substrate (20).

From scientific and hygienic points of view, the isolation percentages were higher than expected in accordance with the similar
researches in nearby countries, which may reflex high level of contamination and development of resistance in these pathogens due
to partially abuse of antibiotics in therapy or as growth promoters especially in Cows. These results are unaccepted in USA, UK and
Canada as restricted legislations especially in USA with zero-tolerance strategy of any MRSA cells in foods\feeds and their products,
and the ratio of isolation if reached further than 5% this may indicate a redline risk with forcing banding laws about products from
these epidemic countries (21).

Antibiotic resistance patterns (ARP) of MRSA isolates were scrutinized and the results are offered in Figure-1 . The results revealed
that MRSA isolates presented high prevalence of resistance against ME (100%) , OX (100%) , FA (100%) , E (90.9%) and FOX
(72.7%) , and low prevalence of resistance against T, GM, CL up to (45.5%). All iolates presented lower resistance to VAN (27.3%)
and ATM (9.1%) . Data analysis revealed that there were significant differences in the levels of resistance by dairy source only seen
with cefoxitin (p = 0.0094) (Table-2).

The increased resistance to beta-lactams could be related to the widespread usage of penicillin in livestock as feed additives and
growth promoters, while resistance against macrolides could be attributed to application of spiramycin in animal production (6, 22-
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24). Resistance to tetracycline can be credited to its widely use in the prophylaxis and therapy of human and animal infections, and as
additives for livestock these selective pressures have led to the emergence of resistant organisms (6, 22-24). Moreover, the
antimicrobial resistant bacteria such as Enterococci spp. were detected in numerous food samples (25), these bacteria exhibit
resistance to several antibiotics which may be allocation the resistance to MRSA against these antimicrobials (6). Vancomycin
resistance maybe concomitant to the agricultural usage of avoparcin which may have contributed to the progression of vancomycin-
resistant organisms (26). However, vancomycin was considered a magic drug for the treatment of resistant S. aureus to p-lactams ,
this could be explained the lower rate of resistance in MRSA isolates (Table-2). The onset of resistance to gentamicin may be related
to the use of apramycin for veterinary treatment (26). So, rational use of antibiotics may be the most likely strategy to reduce the
effects of exacerbating resistance against these antibiotics, especially the lifesaving ones.

5. Conclusion

Based on the findings of our study, it has been stated that all isolates were highly resistant to methicillin and mostly to other selected
antibiotics, this reflects the development of resistance profiles to most antibiotics, especially lifesaving ones. Therefore, rationalizing
the use of antibiotics, whether in the field of human or veterinary medicine, may be one of the most important strategies that should
be followed to reduce the aggravation of this phenomenon.

6. References

1.  Staphylococcal (Staph) Food Poisoning. (2018). Centers for Disease Control and Prevention (CDC), Food safety: Foodborne
Germs and IlInesses, USA, https://www.cdc.gov/foodsafety/diseases/staphylococcal.html.

2. Kanaan, M. H. G. (2013). Isolation and ldentification of Methicillin Resistant Staphylococcus aureus (MRSA) from Locally
Produced Raw Milk and Soft Cheese from Some Regions in Baghdad (Doctoral dissertation, Dissertation, College of Veterinary
Medicine, University of Baghdad, Iraq).

3. Mirzaei, H., Farhoudi, H., Tavassoli, H., Farajli, M., & Monadi, A. (2012). Presence and antimicrobial susceptibility of
methicillin-resistant Staphylococcus aureus in raw and pasteurized milk and ice cream in Tabriz by culture and PCR
techniques. African Journal of Microbiology Research, 6(32), 6224-6229.

4. Amini, R., Abdulamir, A. S., Beh, P. L., Jahanshiri, F., Hematian, A., Zargar, M., Sekawi, Z. & Jalilian, F.A (2012). Isolation
and identification of methicillin-resistant Staphylococcus aureus from keys of college students using different detection
methods. British Biotechnology Journal, 2(1), 13.

5. Kanaan, M., & Abdullah, S. S. (2019). Methicillin-Resistant Staphylococcus Aureus: As A Superbug Foodborne Pathogen.
LAP LAMBERT Academic Publishing.

6. Kanaan, M. H. (2018). Antibacterial effect of ozonated water against methicillin-resistant Staphylococcus aureus contaminating
chicken meat in Wasit Province, Irag. Veterinary world, 11(10), 1445.

7. Todd, E. C., Greig, J. D., Bartleson, C. A., & Michaels, B. S. (2008). Outbreaks where food workers have been implicated in
the spread of foodborne disease. Part 5. Sources of contamination and pathogen excretion from infected persons. Journal of
food protection, 71(12), 2582-2595.

8. Bhatia, A, & Zahoor, S. (2007). Staphylococcus aureus enterotoxins: a review. Journal of Clinical and Diagnostic
Research, 3(1), 188-197.

9.  Normanno, G., La Salandra, G., Dambrosio, A., Quaglia, N. C., Corrente, M., Parisi, A., Santagada, G., Firinu, A., Crisetti, E.
& Celano, G.V. (2007). Occurrence, characterization and antimicrobial resistance of enterotoxigenic Staphylococcus aureus
isolated from meat and dairy products. International journal of food microbiology, 115(3), 290-296.

10. Bacteriological Analytical Manual (BAM) (2022). Staphylococcus aureus. U.S. Food and Drug Administration (FDA).
https://www.fda.gov/food/laboratory-methods-food/bacteriological-analytical-manual-bam

11. 1SO 6888-1:2021; Microbiology of the food chain - Horizontal method for the enumeration of coagulase-positive staphylococci
(Staphylococcus  aureus and  other species) - Part 1: Method wusing Baird-Parker agar medium,
https://www.iso.org/standard/76672.html

12. Kanaan, M. H. G., & Al-Isawi, A. J. O. (2019). Prevalence of methicillin or multiple drug-resistant Staphylococcus aureus in
cattle meat marketed in Wasit Province. Biochem. Cell. Arch, 19(1), 495-502.

13. Kanaan, M. H. G., & AL-Shammary, A. H. A. (2013). Detection of methicillin or multidrug resistant Staphylococcus aureus
(MRSA) in locally produced raw milk and soft cheese in Baghdad markets. The Iragi Journal of Veterinary Medicine, 37(2),
226-231.

14. Clinical and Laboratory Standards Institute (CLSI). (2015) Performance Standards for Antimicrobial Susceptibility Testing;
Twenty-Fifth Informational Supplement. CLSI Document M100-S25. Clinical and Laboratory Standards Institute, Wayne.

15.  Quinn, P. J. (1994). Clinical veterinary microbiology (No. SF 780.2. C54 1994).

16. Kanaan, M., & Abdullah, S. (2021). Evaluation of aqueous Ozone as a method to combat multidrug-resistant Staphylococcus
aureus tainting cattle meat sold in Wasit marketplaces. Mansoura Veterinary Medical Journal, 22(3), 117-123.

ISBN: 978-605-71214-2-4 18 WwWw.insicongress.com SI



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

[11. Uluslararas1 Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

Zhou, C., & Fey, P. D. (2020). The acid response network of Staphylococcus aureus. Current opinion in microbiology, 55, 67-
73.

Shah, M., & Mohanraj, M. (2003). High levels of fusidic acid-resistant Staphylococcus aureus in dermatology patients. British
Journal of Dermatology, 148(5), 1018-1020.

Bore, E., Langsrud, S., Langsrud, @., Rode, T. M., & Holck, A. (2007). Acid-shock responses in Staphylococcus aureus
investigated by global gene expression analysis. Microbiology, 153(7), 2289-2303.

Harris, L. G., Foster, S. J., & Richards, R. G. (2002). An introduction to Staphylococcus aureus, and techniques for identifying
and quantifying S. aureus adhesins in relation to adhesion to biomaterials: review. Eur Cell Mater, 4(3), 100-20.

Jay, J. M., Loessner, M. J., & Golden, D. A. (2008). Modern food microbiology. Springer Science & Business Media.

Hadi Ghaffoori Kanaan, M., Jebur Obayes Al-Isawi, A., & Ahmad Mohamme, F. (2022). Antimicrobial Resistance and
Antibiogram of Thermotolerant Campylobacter Recovered from Poultry Meat in Baghdad Markets, Irag. Archives of Razi
Institute, 77(1), 231-237.

Kanaan, M. H. G., & Mohammed, F. A. (2020). Antimicrobial resistance of Campylobacter jejuni from poultry meat in local
markets of Irag. Plant Arch, 20(Suppl 1), 410-415.

Kanaan, M. H. G., & Abdulwahid, M. T. (2019). Prevalence rate, antibiotic resistance and biotyping of thermotolerant
Campylobacter isolated from poultry products vended in Wasit markets. Current Research in Nutrition and Food Science
Journal, 7(3), 905-917.

Elmal, M. and Can, H.Y. (2018) The prevalence, vancomycin resistance and virulence gene profiles of Enterococcus species
recovered from different foods of animal origin. Vet. Arhiv., 88(1): 111-124.

Kanaan, M. H. (2021). Prevalence, resistance to antimicrobials, and antibiotypes of Arcobacter species recovered from retail
meat in Wasit marketplaces in Irag. Health, 7(1), 142-150.

Kanaan, M. H. G., Tarek, A. M., & Abdullah, S. S. (2021, June). Knowledge and attitude among samples from community
members, pharmacists and health care providers about antibiotic resistance in Al-Suwaria city/Wassit province/lrag. In IOP
Conference Series: Earth and Environmental Science (Vol. 790, No. 1, p. 012059). IOP Publishing.

Table 1. Prevalence of S. aureus and MRSA from raw yogurt and ice cream retailed in Iraqi markets

Sample’s type Source No. of samples n/N (%) No. of MRSA/ No. of
tested S. aureus S.aureus (%)
Raw yoghurt _ 20 15 /20 (75%) 7/15 (46.7%)
Local 20 9 /20 (45%) 3/9 (33.3%)
Ice cream Imported 10 2/10 (20%) 1/2 (50%)
Total 30 11 /30 (36.7%) 4 /11 (36.4%)
Total B 50 26 /50 (52%) 11/26 (42.3%)
P value 0.0086 0.6066
a 6.912 0.265
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Table-2: Data analysis of antibiotic sensitivity test for MRSA isolates based on type of samples

Sample Sources
Antibiotics Ice cream Yogurt p.value
Imported Local Raw
Intermediate 0(0%) 0(0%) 0(0%)
Methicillin Resistance 2 (18.2%) 2 (18.2%) 7 (63.6%) 0.2143 NS
Sensitive 0(0%) 0(0%) 0(0%)
Intermediate 0(0%) 1(9.1%) 0(0%)
Cefoxitin Resistance 1(9.1%) 0(0%) 7 (63.6%) 0.0094 S
Sensitive 0(0%) 1(9.1%) 1(9.1%)
Intermediate 0(0%) 0(0%) 0(0%)
Oxicillin Resistance 2 (18.2%) 2 (18.2%) 7 (63.6%) 0.2143 NS
Sensitive 0(0%) 0(0%) 0(0%)
Intermediate 0(0%) 0(0%) 0(0%)
Vancomycin Resistance 2 (18.2%) 0(0%) 1(9.1%) 0.5436 NS
Sensitive 0(0%) 2 (18.2%) 6 (54.5%)
Intermediate 0(0%) 0(0%) 0(0%)
Fusidic acid Resistance 2 (18.2%) 3 (27.3%) 6 (54.5%) 0.6800 NS
Sensitive 0(0%) 0(0%) 0(0%)
Intermediate 0(0%) 0(0%) 1(9.1%)
Erythromycin Resistance 1(9.1%) 3 (27.3%) 6 (54.5%) 0.4075 NS
Sensitive 0(0%) 0(0%) 0(0%)
Intermediate 0(0%) 0 ( 0%) 0(0%)
Tetracycline Resistance 2 (18.2%) 0(0%) 3 (27.3%) 0.6313 NS
Sensitive 0(0%) 3 (27.3%) 3 (27.3%)
Intermediate 0(0%) 0(0%) 1(9.1%)
Gentamicin Resistance 1(9.1%) 1(9.1%) 3 (27.3%) 0.6313 NS
Sensitive 1(9.1%) 2 (18.2%) 2 (18.2%)
Intermediate 0(0%) 0(0%) 1(9.1%)
Cephalexin Resistance 2 (18.2%) 0(0%) 3 (27.3%) 0.6313 NS
Sensitive 0(0%) 3 (27.3%) 2 (18.2%)
Intermediate 1(9.1%) 0(0%) 1(9.1%)
Aztreonam Resistance 0(0%) 0(0%) 1(9.1%) 0.3171 NS
Sensitive 1(9.1%) 3 (27.3%) 4 (36.5%)
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Abstract

In the present study, the hysteretic behavior of supercritical flow that can occur in a channel near adjacent structures, including cross-
sectional contractions of the channel width, has been investigated experimentally. Three sudden contracting of 5, 10 and 15 cm and a
gradual contraction of 15 cm have been used. The flow rates ranged from 250 to 600 Lit/min. These conditions are set within a
laboratory flume; first there is an increase in the initial flow and then a decrease in secondary flow. The results show that by
increasing and then decreasing the flowrate, two different behaviors of flow are observed with the same laboratory conditions. so that
in the initial flow these depths indicate a subcritical regime and in the secondary flow with the formation of hysteresis in some
discharges indicate a supercritical regime. Also, hysterical behavior increases the relative residual energy. With the sudden
contraction of 15 cm, the formation of submerged hydraulic jumps resulted in a lack of hysteresis. Also, this phenomenon has a great
impact on environmental considerations.

Keywords: Hysteretic behavior, Sudden and gradual contractions, Residual energy.
1. Introduction

The main purpose of this study was to investigate the contradictory behavior of supercritical flow in dealing with the sudden and
gradual contraction in which both conditions of formation and non-formation of hydraulic jump are possible. The existence of such
contradictory behavior occurs due to the phenomenon of hysteresis, for which there are relatively limited studies to identify it.
Generally, the occurrence of the hysteresis phenomenon in the collision of the flow with the obstacle is expected. As for the same
input flow, two different behaviors are observed that this different behavior depends on the flow history. The flow history means
increasing the flow rate to a certain value and then decreasing it to the initial flow rate. This phenomenon is one of the important
issues that is not generally considered in the design of hydraulic structures. The hysteresis phenomenon also has many effects on
environmental considerations. Among these considerations, we can mention the lack of hydraulic jump formation with the emergence
of this phenomenon. In this case, due to the lack of mixing water and air and the non-formation of bubbles in the water, poor oxygen
supply to the water will be done. On the other hand, with the formation of hysteretic behavior and no hydraulic jump in the system,
the kinetic energy of the flow will increase significantly. In this case, in the presence of aquatic animals, including fish, these aquatic
animals are damaged and cause the death of these aquatic animals. In the following, analytical and experimentally studies are
performed to investigate the hysteretic behavior of hydraulic parameters of the flow in the face of various obstacles such as
contractions, bridge piers, and bed hump. Studies in this field can be divided into four categories:

The first category of studies related to channel bed humps; The second category is the contractions; The third category is related to
bridge piers and the fourth category is related to sluice gate.

The first category of studies on the phenomenon of hysteresis, which examines the bed hump of the channel, goes back to the
research of Abbecasis and Quintela [1]. In the following, relatively extensive studies of the behavior of hydraulic hysteresis have
been studied theoretically and experimentally on bed humps with a fixed width. For example, the following studies can be
mentioned: Mehrotra [15]; Muskatirovic and Batinic [16]; Baines and Davies [4]; Austria [3]; Lawrence [14].

Austria [3] investigated the hysteretic behavior of the flow on the bed hump of the channel by catastrophe theory. The results showed
that catastrophe theory can be used as a descriptive model that this method is based on the use of classical flow equations such as
specific energy equations along with catastrophe theory. Lawerence [13] studied the steady flow through the bed hump and its
various behaviors. The results showed that there maybe two stable states for the same input conditions that lead to the formation of
the hysteresis loop. Baines and Whitehead [5] investigated the hysteretic behavior of the flow on the bed hump theoretically and
experimentally. Theoretical and experimental results showed that under the same conditions of the input flow, two different states are
created for the stability of the flow, which indicates the existence of a hysterical loop.

Defina and Susin [11] first theoretically provided equations to study this phenomenon on the bed hump and then examined it in the
experimentally. They defined two weak and strong interactions at the same input flow conditions for the flow, which is a weak
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interaction (WI) when the flow regime is supercritical and does not affect the change of the flow regime. In contrast, a strong
interaction (SI) indicates a condition in which the flow regime to subcritical due to a hydraulic jump.

The second category of studies that deals with contraction of the flow path can be referred to the research of Akers and Bokhove [2].
They theoretically and fieldally studied hysteretic behavior in gradual contraction. The results showed that the diagonal waves of the
supercritical flow can be affected by other effects such as surface tension. Defina and Viero [13] and Daneshfaraz et al., [9] examined
different states of flow created by gradual constriction. The results of numerical and experimental studies showed that the friction and
slope of the channel bed affect the flow stability and can create different hysteretic loops. Using classical hydraulic equations and
catastrophic theory, Sadeghfam et al. [17] investigated the hysteretic behavior of a supercritical flow in the face of localized channel
narrowing. Their experimental results showed that the application of relations related to catastrophic theory along with classical
equations can describe hysteretic behavior.

The third category of studies that is related to the bridge piers and is the only research in this field goes back to the research of Defina
and Susin [11]. In this study, they used several bridge piers with different diameters and examined the different modes created. A
theoretical equation is also proposed to predict the occurrence of hydraulic hysteresis. The results showed that in the collision of the
flow with the bridge piers, two different interactions were created at the same input conditions, which is a weak interaction (WI)
when the flow regime is supercritical and the bridge pier does not affect the change of flow regime. In contrast, a strong interaction
(SI) indicates a condition in which the bridge pier changes the flow regime to subcritical by hydraulic jumping.

The fourth category of studies related to the effect of sluice gate on flow hysterical behavior goes back to Dafina and Susin [10, 11].
They presented a theoretical equation to study this behavior and then examined it in the experimentally. experimentally results
showed that for a gate opening rate at different flows, there can be two cases, the first is the absence of hydraulic jump and the
second is the formation of hydraulic jump at the same rate of gate opening. Also, the studies of Defina and Susin [11] which
examined the different states created on the protrusions of the bed hump, and bridge piers showed that the theoretical equations
presented in cases where the hydraulic element does not affect the width of the channel (such as sluice gate and bed hump) are more
compatible.

Viero and Defina [19] investigated multiple states created by supercritical flow near a sluice gate. Investigations have been
performed based on the upstream and downstream Froude number of the gate and the opening ratio of the valve by presenting a
theory to predict the occurrence of hysteresis in the vicinity of the sluice gate. The results showed that for a certain amount of gate
opening, two different behaviors of flow are observed, in one case the flow has a subcritical regime and in the other case it has a
supercritical regime. The experiments also showed the validity of the theory presented to examine the up and downstream Froude
numbers.

In addition to the research mentioned in the above categories, the following research shows the hysteretic behavior of flow as a
combination of models. Combined models include channel bed hump with local contraction as well as the effect of bed friction on
gradual ridges. Viero and Defina [17] developed theoretical equations to describe the occurrence of hysteresis up and downstream of
obstacles by creating bed hump and local contraction in the channel. The results showed that in both models of sudden contraction,
the amplitude of the hysteresis region is wide, so that in many practical cases, the probability of hysteresis increases.

Defina et al. [11] investigated the effect of bed friction on the stability of hydraulic jump in a rectangular channel with a reverse slope
both theoretically and experimentally. Studies have shown that hydraulic jump in the same input conditions can be present or not,
which is due to hysteretic behavior.

A review of previous research shows that despite theoretical and experimentally studies of hysteretic behavior of flow, more
extensive studies are needed to investigate the unknown dimensions of flow behavior. These unknown dimensions are more
noticeable in obstacles such as bridge piers, which have been more or less mentioned in previous studies, but little research has been
done on the contracting of the flow path and the relative depths of the flow on the effect of hysteretic behavior on residual relative
energy and longitudinal profiles have not been studied so far. In general, theoretical equations in such obstacles are less consistent
with experimental results than in other obstacles. This may be due to the fact that the flow pattern against these obstacles does not
allow the development of an accurate theory consistent with the one-dimensional flow approach. Therefore, in the present study, for
the first time, the effect of hysteresis phenomenon on the relative residual energy, relative depths of the flow and longitudinal profiles
of the flow in sudden and gradual contracting has been investigated.

2. Materials and methods

A laboratory flume with dimensions 5m in length, 0.5 m in height, and 0.3m in width was used in the experiments. There was no
slope and the walls and floor were made transparent. To create a supercritical flow, a vertical metal gate with an opening of 2 cm,
located at a distance of 1.5 meters from the inlet tank, was used. The inlet flow to the flume is provided by two pumps, each with a
capacity of 450 liters per minute. Flow rate was measured using rotameters installed on the pumps. In order to measure the flow
depth, a point depth gauge with an error of £1 mm was used and glass boxes were deployed to create a contraction in the flow. The
present study is examined with four models, three of which are sudden contractions and one of which is gradual contraction. Detailed
information of the cases is presented in Table 1.
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Table 1: Values of parameters in experiments

Case b (sumofthe | p-p-pA

Study Q (Lit/min) two sides, Reynolds value ye (cm) y1 (cm) y2 (cm)
(CS) no. cm) (cm)

Case 1 5.0 25.0 1.52~5.07 2.08~4.82
Case 2 10.0 20.0 1.38~7.00 2.33~4.25

250~600 50000~112000 2.7~5.28

Case 3 15.0 15.0 5.23~9.98 3.12~5.46

Case 4 Gradual Gradual 1.72~8.23 2.60~8.70

2.1. Dimensional analysis

The parameters that govern hydraulic hysteretic behavior are listed in Equation (1).
f1(Q.p,9,2,B,Ab, Yo, V1, Y5, Eo, B, B XV, VL V,) =0 (1)

Here, Q is discharge, p is density, g is gravity, a is the gate opening, B is the channel width, 45 is the shortened channel width, yo
refers to the vena contracta depth, y1 is flow depth in section 1, y2 is flow depth in section 2, Eo represents the flow energy at the vena
contracta, E1 and E: are the energy in sections 1 and 2, respectively. The symbol x is distance from the center of contraction to the
gate, Vo, V1, and V2 are velocities in sections 0, 1, and 2, respectively. The dimensional analysis considered parameters g, p and yo as
iterative parameters, the non-dimensional parameters are presented as equation (2) and eliminate the unnessessary parameters
(Daneshfaraz et al., [6, 7, 8]).

E, E

Ab
—2 = f4(Fr,,—
£, 'E, (Fr, B) @)

3. Results and discussion

Investigating the effect of hysteresis on the amount of relative residual energy against the elements of sudden and gradual
constriction, it was concluded that the emergence of hysteretic behavior in a number of discharges under the same input conditions,
causes a sharp increase in relative residual energy. This was observed in all models of the present study except the model of sudden
contracting with a size of 15 cm. Figures 2, 3 and 4 show the variation of relative residual energy versus the vena contracta Froude
number, respectively, and the effect of the hysteresis phenomenon on it in sudden constrictions of sizes 5 and 10 and gradual
constriction. Figure (a) shows the diagrams of the relative residual energy in section 1 and Figure (b) shows the diagrams of the
relative residual energy in section 2.

ISBN: 978-605-71214-2-4 24 WwWw.insicongress.com S‘



[11. Uluslararas1 Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

1.4 1.6
Ay -0.83 @ Ay _
| 5=0. N (=083
Hysteresis region 2 3 %
] — %;
08+ » - 1 5, supercritical
g supercritical Hosd hysteresis
=) 06 1 hysteresis =1
) 06 1
04T subcritical S 04 % suberitical | gz o
rsteresi z hysteresisc | 4 Supercritical flow
02 1 hysteresis Supercritical flow 02 1 .
Hysteresis region
0 Il Il Il Il Il Il Il O 4 } +
(a) 0 1 2 3 4 5 6 7 8 (b) 0 2 4 6 8
Fry Fry

Figure 2: Influence of hysteresis phenomenon on relative residual energy in model Case 1: (a) Section 1 (b) Section 2

1.4 3

121 25 + Hysteresis B
.- ] region critical
1 r supercritical 1 | supercritica
hysteresis _ 27 o f \hysteresis
<08 T =
& =15 ]
=06 T 1
1+
04 1 ]
subcritical | 1 subcritical | /* or
5 hysteresis "‘ 05 + steres; Supe”
02 Y Hysteresis ] hysteresis
0 region ]
; ; ; 0 ‘ . . , , , ;
(a) 00 2.0 4.0 6.0 8.0 (o) oo 10 20 30 40 50 60 70 80
Fr0 Fr0

Figure 3: Influence of hysteresis phenomenon on relative residual energy in model Case 2: (a) Section 1 (b) Section 2

2 25 —
_ oW supercritical
18 F . S “bcf\“‘:a\ o hysteresis
2 1
1.6 1
supercritical 151
Ei L4 hysteresis & )
=2 I |
1 subcritical
. hysteresis
08 subcritical 05 1
o T otaraci Hysteresis
hysteresis region
0.6 0 ‘ . ‘ ‘ ‘ . ‘
(a) 0.0 2.0 4.0 6.0 8.0 (b) 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
Fry Fr,

Figure 4: Influence of hysteresis phenomenon on relative residual energy in model Case4: (a) Section 1 (b) Section 2

Examining the above figures, it is clear that the hysteretic behavior is clearly visible in these three models. In this case, with
increasing flow rate in all three models, in lower flow rates due to the formation of hydraulic jump, the relative residual energy
decreases and then with increasing flow rate and subsequent increase in flow velocity, the hydraulic jump moves downstream. In
fact, the flow reaches a point shown on the figures as subcritical hysteresis. In this case, the control section is in supercritical mode
and the relative residual energy is reduced. Then, by gradually reducing the flow rate to the initial value in the discharges that were in
the upstream flow, the flow regime was subcritical, according to its previous state, it is placed in the supercritical regime.

In the present study, hysteretic behavior shows its effect in sudden contraction of 5 ¢cm in the range of Froude number
2.33 < Fry <3.248 and in sudden contraction of 10 cm and gradual contraction in the range of Froude number
3.248 < Fry < 4.149. In other words, the Froude number in range Fry > 4.149 of the hysteresis phenomenon is out of control
section. With the formation of hysteresis in the control sections of the present study, the relative residual energy increased sharply so
that this value increased by 65.1% and 48.25% in sections 1 and 2, respectively, in the contracting of 5 cm, 50.79 and 73.51% in the
contracting of 10 cm and 32.54 and 46.08% in gradual contracting. The effect of hysteresis on the contracting of 10 cm is more than
other models. The reason for this is that with the collision of the flow with the constricted elements of 10 cm, the mixing water and
bubbles interference in the increasing flow rate is high and with the formation of the hysteresis phenomenon following the reduction
of the flow, the hydraulic jump disappears and the flow depth decreases sharply. The results show that gradual contracting has the
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least effect on the phenomenon of hysteresis and the greatest effect of hysteretic behavior on the hydraulic parameters of the flow in
the sudden contracting of 10 cm. In other words, with the increase of sudden contracting, the hysteresis range becomes wider and
causes a noticeable change in the values of the parameters.

By examining the sudden contracting of 15 cm, it was found that due to the reduction of the volume of the flow passage space, the
hydraulic jump created in this case is of the submerged type and for this reason, the hysteresis phenomenon did not appear in all
increased and decreasing flow rates. The relative residual energy in sections 1 and 2 decreases as the vena contracta Froude numbers
increases. Figure 5 shows the relative residual energy variation in the 15 cm constriction in both sections.
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Figure 5. Variation of relative residual energy versus vena contracta Froude number in model Case 3
4. Conclusion

Hydraulic jumps are a phenomenon that occurs in hydraulic structures with an obstacle in the flow path. There are no closed form
equations to capture this phenomenon because of the nonlinearity. The hysteretic behavior of the flow causes different states in the
flow, even though laboratory conditions may be similar. The issue of hysteresis in hydraulic structures should be considered by
designers. In the present study, multiple channel contractions were utilized. Three models of contraction are sudden with dimensions
of 5, 10 and 15 cm and another model were a gradual contraction with the size of the contraction 15 cm. Initially, the flow was
increased from 250 to 600 liters per minute in 50 liter/minute increments.

As the rate of sudden contraction increases, the hysteresis region widens. Also, for gradual contractions, the hysteresis region is
wider than for a sudden contraction, so that the hysteresis range is larger for Case 4 model than for Case 2 model and greater for Case
2 than Case 1. The hysteresis phenomenon increases the amount of relative residual energy in all models of the present study. The
formation of hysteresis phenomenon increases the relative residual energy by an average of 49.47% in section 1 and by 56.18% in
section 2.
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Abstract

The purpose of this study is to investigate the effect of sill geometry on sluice gate discharge coefficient. For this purpose, sills
including semicylindrical and rectangular cubic were prepared in order to investigate the shape effect. Both of sills with widths of 5,
7.5, 10, 15, 20 cm were installed under the sluice gate in order to study the effect of sill width. The gate opening and the height of all
sills in this study were fixed at 4 and 3 cm respectively in all experiments. The results showed that applying the sill under the gate
leads to an increase in discharge coefficient compared to non silled gate. Installing rectangular cubic sill improves rotational flows at

downstream of sill .While the semi-cylindrical sill has less shear stress due to its circular surface. This causes the discharge
coefficient of the sluice gate with a semicylindrical sill to be higher than the cubic rectangular sill. Changing sill width from 5 to 20
cm showed that discharge coefficient of semicylindrical and rectangular cubic increased by an average of 19.1 and 12.1% compared
to non- sill state.

Keywords: Discharge coefficient, Sluice gate, Sill, Free flow condition.
1. Introduction

The simplicity of application, the optimal accuracy of sluice gates in regulating and measuring the flow discharge has caused this
structure to be considered as one of the most important water transfer structures. (Henry, 1950) experimental study is one of the first
researches in the field of sluice gates hydraulic that presented a diagram and estimated the discharge coefficient of the sluice gate.
(Rajaratnam & Subramanya, 1967) studied the parameters affecting discharge coefficients of sluice gates in a laboratory study. In
this study, the researchers related the discharge coefficient with the dimensionless parameter G/H. (Swamee, 1992) described the
discharge coefficient of the sluice gate as a function of the upstream water depth and the gate opening. (Shivapur & Shesha Prakash,
2005) examined the discharge coefficient by varying the sluice gate deflection angle. In this study, four angles of 0, 15, 30, and 45
degrees were tested by deflecting the gate upwards. The results showed that the increase in gate deflection angle increases the
discharge coefficient due to the increase in passing flow convergence. (Ferro, 2000) proposed a dimensionless relationship for sluice
gate using dimensional analysis and incomplete self-similarity theory. By combining the energy relationship and the critical depth of
the channel, he presented the dimensionless relationship of the stage discharge. Comparing the data obtained from the proposed
relationship with the experimental results showed good agreement. (Akoz et al., 2009) conducted experimentally and numerically to
measure the velocities of 2D turbulent open channel flow upstream of a vertical sluice gate. The results showed that the k — ¢
turbulence model was able to simulate the water-air free surface and the velocity field profiles were compared to the k — o turbulence
model. (Mohammed & Khaleel, 2013) studied the effect of the sluice gate deflection angle on the discharge coefficient with a change
in the final geometry.The results showed that 45° deflection of the sluice gate in the direction of flow increases the sluice gate
discharge coefficient for a flat and sharp edge gate by 17.8% and for a vertical sluice gate by 17% . (Daneshfaraz et al., 2016)
numerically investigated the discharge coefficient of sluice gates with changes in the edge shapes. In this study, using the finite
volume method, they performed simulations for sluice gate in five end geometries, including standard, jagged, rounded, sharp
upward, and sharp downward. The results showed that the sluice gate with a sharp edge has the lowest discharge coefficient
compared to other gates. (Lin et al., 2002) investigated the shrinkage coefficient of the sluice gate under different hydraulic
conditions. The researchers compared the shrinkage coefficient of this structure by designing the end geometry of the sluice gate with
a sharp and circular edge. In this study, the shrinkage coefficient was estimated to be 0.59 to 0.61 for the sharp edge sluice gate and
0.65 to 0.75 for the circular sluice gate.

Previous studies showed that researchers have proposed methods to increase the sluice gate discharge coefficient. The purpose of this
study is to increase the sluice gate discharge coefficient using the sill under it. Then the effect of sills in semicylindrical and
rectangular cubic shapes in different widths was investigated.
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2. Methodology
2.1. Experimental set-up

The experiments were performed in a hydraulic laboratory with flume dimensions of 5 m in length, 0.30 m in width, and 0.45 m in
height. The walls are made from Plexiglass in order to provide good visibility. The inlet flow were measured by two rotameters with
+2 mm accuracy. Rotameters were installed at the outlet of the pump and measured with a point gage with an accuracy of £1 mm. a
sluice gate with a 1 cm thickness is installed with the distance of 1.5 m away from the inlet of flow. The gate opening was fixed at 4
cm in all experiments. Sills including semicylindrical and rectangular cubic were prepared in order to investigate the shape effect.
Both sills were prepared with widths of 5, 7.5, 10, 15 and 20 cm in order to study the effect of sill width. Table (1) shows the
physical characteristics of the sills used in this study. The height of all sills was considered to be a fixed value of 3 cm. Figure (1)
shows the schematic view of channel and sills used in this study.

SLUICE GATE POINT GAUGE
7 Y =

sill FLOW DIRECTION I
e

OUTLET

ROTAMETER

RESERVIOR

Figure 1: Schematic view of channel and sills used in this study

Table 1: Physical characteristics of the sills in this study (Sizes are in cm)

Row Sill Geometry Height  Length  width
1 Cubic rectangular 3.0 3.0 5-20
2 Semicylindrical Diameter =3.0 5-20

In all experiments, after stabilizing the conditions, the flow depth was measured at three points of the channel width upstream of the
sluice gate and the average depth was recorded as the final depth (H). Finally, the discharge coefficient was calculated using equation

@)

0
Ky J2e(H)+4, \[2g(H=) )
V<8 2 V48
2.2. Dimensional analysis
The parameters affecting the discharge coefficient of the sluice gate with a sill in the free state are defined as follows:
f1(Caup O guwH G Z b B)=0 (2
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where Cq is the discharge coefficient (-), p is the water density (ML?), Q is the flow rate (L3T1), g is the gravitational acceleration of
the earth (LT?), i is the dynamic viscosity (ML2T), H is the water depth behind the gate (L), G is the gate opening (L), Z is the sill
height (L), b is the sill width (L) and B is the laboratory flume width (L). According to = - Buckingham method and considering (H,
g, p) as iterative variables, the dimensionless parameters for the gate with sill are presented as Equation (3):

(C 1 1 GZ6b B)*O 3
/2 “FrR,H H H H ©)
In Equation (3), Fr represents the flow Froude number and Re represents the Reynolds number. Considering that 26286 < Re <38866,
the flow is turbulent and the effect of the Reynolds number can be ignored, (Daneshfaraz et al., 2021). The effect of the

dimensionless H/Z parameter was ignored due to the constant height of the sills in all models and the channel width as a fixed
parameter. Finally, Equation (3) was rewritten as Equation (4):

b G

Ca s (5 5/ Q)

3. Conclusion

To investigate the effect of sill geometry on sluice gate discharge coefficient the sills including semicylindrical and rectangular cubic
with widths of 7.5, 10, 15, and 20 cm were prepared. Results of discharge coefficient of sluice gate with sill and without sill
situations were investigated. Results showed that a sluice gate with sill increases the discharge coefficient. The results showed that
sills with different geometries affect flow under the gate. Figure (2) shows the discharge coefficient of the gate with different
geometry of sills in against the dimensionless parameters b/H.
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Figure 2: Effect of sill different geometry on discharge coefficient
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Examination of the discharge coefficient of sluice gate with semicylindrical and rectangular cubic sills showed that the discharge
coefficient is affected by the geometric shape of the sill. Because the semicylinder sill has the highest discharge coefficient compared

to a cubic rectangular sill. Installing rectangular cubic sill improves rotational flows at downstream of sill .While the semicylindrical

sill has less shear stress due to its circular surface. This causes the discharge coefficient of the sluice gate with a semicylindrical sill
to be higher than the cubic rectangular silled gate. Semicylinder sill at the lowest width (b =5 cm) increases the discharge coefficient
by an average 4.5 percent compared to the rectangular cubes. This is while at the maximum width (b = 20 cm), the rate of increase of
the discharge coefficient in this sill compared to the rectangular cubes was estimated to be 5.9 percent. To investigate the effect of
sill width on discharge coefficient, the sills was placed under the sluice gate in different widths. Figure (3), shows the sluice gate
discharge coefficient with sills in widths 5, 7.5, 10, 15 and 20 cm.
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Figure 3: Discharge coefficient for different widths of sills

The results showed that increasing the sill width causes an increase the discharge coefficient of the sluice gate. The reason for this is
that increasing the sill width decreases the flow velocity by decreasing the cross-section of flow passing. it was observed that
increased sill width with decreased gate opening increases the discharge coefficient. Placing a sill with a width of 20 cm in both
geometric shapes increases the discharge coefficient by an average of 10% compared to a sill with a width of 5 cm. The increase in
discharge coefficient of sluice gate with sill in different geometries and widths was compared to nonsilled gate. The semicylindrical

and rectangular cubic sills at the smallest width (b = 5 cm) increased discharge coefficient by 6.5 and 1.6% compared to non- sill
state, respectively. Changing sill width from 5 to 20 cm showed that discharge coefficient of semicylindrical and rectangular cubic
increased by an average of 19.1 and 12.1% compared to non- sill state, table (2).

Table 2: Percentage increase in discharge coefficient compared to non silled gate

Sill width (cm) Semi cylindrical rectangular cubic
b=5 6.5 1.6
b=75 7.4 3.9
b=10 10.2 5.7
b=15 15.3 9.3
b=20 19.1 121
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Abstract

Since many years ago, human population across the world utilized elements of their environment in particular plants to treat
themselves of infections, injury and diseases. Approximately 80% of the population of the world depends according to the World
Health Organization on traditional medicine mostly herbal remedies, for their primary health care needs. The leaves of Balanite
aegyptiaca was extracted using ethanol for phytochemical screening, antibacteria and antifungal activity was carried out using agar
well diffusion methods. The phytochemical screening revealed the presence of tannins, steroids, Alkaloids, Saponins, Flavonoids,
Terpenoids, Anthraquinones,phlobatannins while cardiac glycoside was absent. The plant extract exhibited higher antibacterial
activity of 13 and 10mm against S. aureus compared with other test organism viz; E. coli 12 and 10mm, S. typhi 11 and 7mm and the
least was C. albicans with 10 and 8mm zone of inhibition at 100 and 50mg/ml concentration. Likewise the MIC and MBC revealed
that S. aureus showed the lowest MIC at 25mg/ml and MBC at 50mg/ml concentration. The activities of the extract were compared
with those of Gentamicin antibiotics as control. The result attested that B. aegyptiaca leaf extract contains some bioactive compound
of potentially therapeutic significance and could be a promising source of antimicrobial agent and hence for drug development.

Keywords: Balante aegyptiaca, antimicrobial activity, phytochemical, antifungal, secondary metabolites.
1. Introduction

The use of plant today by man to treat common ailment is time immemorial and many of the traditional medicines are still included
as part of the habitual treatment of various diseases (Maluventhan and Sangu, 2010). The herbal product today symbolizes safety in
contrast to the synthetic ones that are regarded unsafe to human and environment. (Soforowa,1993).

Plant based natural constituents can be derived from any part of the plant like the bark, leaves, flowers, roots, seeds etc and these
parts contain many active components. The systematic screening of plant species with the purpose of discovering new bioactive
compounds is a routine activity in many laboratories and scientific analysis of plant components follows a logical pathway. Plants are
collected either randomly or by following lead supplied by local traditional herbalists in the geographical area where the plants are
found (Prashant et al., 2011). Balanite aegvptiaca belongs to the family Balaniteace. It is a multibranched evergreen tree distributed
throughout the drier part of India. It is widely grown in Sudano-Sahielian Africa, the Middle East and South Asia. It is known by
various names such as Heglig (Arabic), Zachun (trade name), desert date (English) and Aduwa(Hausa). (Yadav and Manju, 2010).

Balanite aegvptiaca plant have been reported to be used in a variety of folk medicines in Africa and Asia. It has been used in the
treatment of skin diseases and remedy for stomach ache, jaundice and in the treatment of diarrhea, syphilis and typhoid fever (Henaet
al.,2010). Besides its medicinal uses, the plant is also widely used as fodder and timber purposes (Emad et al., 2012). In light of the
above concerning this plant. it is therefore important that further studies be carried out regarding the phytochemical, antimicrobial
and antifungal properties of this active plant hence the aim of this research.

2. Materials and methods
2.1. Sample collection and preparation

The leaves of balanite aegyptiaca were collected from Argungu Local Government Area of Kebbi State in Nigeria and were
identified and authenticated by the botany unit of Usmanu Danfodiyo University, Sokoto, Nigeria. The leaves of the plants were
separated from the stalk washed with distilled water and dried at room temperature. It was grounded into powder using a mortar and
pestle and the powdered material was stored in a clean polythene bag for further use.

2.2. Extraction of plant material

The solid-liquid extraction method was used in the extraction of the leaves of B. aegvptiaca using soxhlet extractor. About 50g of the
powdered sample were added into a porous thimble and placed in a soxhlet extractor. About 150ml ethanol was used to reflux this
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sample for six (6) hours. The solvent was distilled off and concentrated using a rotary evaporator. This procedure was repeated to
obtain sufficient amount of crude extract. The cooled extract was cooled and stored in the refrigerator for further analysis.

2.3. Phytochemical screening

The ethanol leave extract of the plant were subjected to various tests to determine the presence of secondary metabolites such as
alkaloid, saponins, flavonoid», anthraquinonestannins. Steroids, terpenoids etc. using the methods of Harbonne, 1998 and
Alinnor,2007.

2.4. Test for flavanoids

Three (3) drops of NHs solution were added in 1 ml of leave extract, then 0.5 ml concentrated HCI was added. A brown colour was
observed indicating the presence of flavonoids.

2.4.1. Test for steroids

One milliliter (1 ml) of the leave extract was dissolved in 10mi of chloroform and equal volume of concentrated H2S04 was added to
the test tube. The upper layer turns red and the sulphuric acid layer showed a yellow with green fluorescence. This indicated the
presence of steroids (Kumar et al.,2009)

2.4.2. Test for saponins (frothing test)

Two milliliters (2m!) of the leave extract in a test tube was shaken vigorously for 2mins. Frothing was not observed, this indicated
the absence of saponins.

2.4.3. Test for alkaloids

One milliliter (1 ml) of 1% HCI was added to 3ml of the leave extract in a test tube and few drops of Wagner's reagent. A reddish
brown coloration indicated the presence of alkaloids.

2.4.4, Test for tannins

Two (2) drops of 5% FeCl. was added in 1 ml of the leave extract. A dirty green precipitate was observed indicating the presence of
tannins.

2.4.5. Test for glycosides

Two milliliters (2ml) of acetic acid was added to 0.5ml of the leave extract in a test tube and concentrated H2SO4 was added drop-
wise. An oil laver was formed on the top of the solution indicating the presence of glycosides.

2.4.6. Test for anthraquinones

0.5g of the extracts was shaken with 10ml of benzene, filtered and 5ml of 10% ammonia solution added to the filtrate. The mixture
was shaken; the formation of a pink, red or violet colour in the ammoniacal (lower) phased indicated the presence of anthraquinones.
(Sofowora, 1993)

2.4.7. Test for terpenoids

About 5ml of the extract was mixed with 2ml of chloroform and 3ml of Cone. H2SO4 was carefully added to form a layer. A reddish
brown colouration of the interface formed showed the presence of terpenoids (Soforowa, 1993).

2.4.8. Test for phlobatannins
About 0.5g of the bark extract was mixed with water and heated in a water bath. The mixture

was filtered and ferric chloride was added to the filtrate. A dark green solution indicates the presence of phlobatannins (Brain and
Turner, 1975).

2.5. Bioassay
2.5.1. Test bacteria

Three (3) bacteria species Viz: Staphylococcus aureus, Escherichia coli, and Salmonella typhi and one (1) fungi species, Candida
albicans cultures were obtained from the Federal Medical Centre, Birnin Kebbi of Kebbi State Nigeria. The bacteria and fugal
species were further confirmed by subjecting them to some specific microbiological biochemical screening using some selective
media (catalase test, coagulase test, Mannitol salt agar, EMB agar, SSA agar and TSBYE) following the protocol described by Khan
et al. (2008); Oyeleke and Manga (2008).

2.5.2. Standardization of inoculums

The McFarland turbidity standard was used in standardization of the test bacteria. Density solution was prepared, precipitate and
clump over time, to indicate the concentration of 0.5 (1.5x102 cell) (Cheesbrough, et al., 2002).Each of the tests bacterial was
subculture on nutrient agar plate and incubated for 18-24 hours at 37°C to obtain pure colonies. After overnight incubation period,
colonies of the test bacterial were transferred to a glass tube containing sterilized physiological saline and was mix thoroughly by
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shaking until the turbidity of the suspension matched the turbidity of the 0.5 McFarland standard containing about 1.5 x 108 CFU/ml
(Murugan, et al., 1995).

2.5.3. Preparation of varying concentration

The standard antibiotic drug, gentamicin (100 and 50mg/ml) served as positive control for both the bacterial and fungal specie. About
0.1 and, 0.05 grams of the extract was dissolved in 1ml of sterile distilled water to obtain the following concentration: 100 and
50mg/ml respectively (Eaton, 2001).

2.5.4. Antibacterial activity

Agar well dilution method was used for the screening of the extract for its antibacterial and antifungal activity. A sterile Mueller
Hinton agar (MHA) was prepared, 0.1ml of the test bacteria was inoculated on nutrient agar plates separately for each of the isolate
by spread method, whereas, fungi was inoculated on tryptone soya broth supplemented with yeast extract (0.5% w/v {TSBYE}). A
sterile cork borer (6mm) was used to make the ditches (wells) in each plate for the extract; the base of each ditch was sealed with
sterile molten Mueller Hinton agar and was allowed to gel. The wells were filled with the various concentration of the extract
accordingly. The set-up was allowed for diffusion of the extract for about 15 minutes before incubation at 37°C for 18-24 hours. The
clear zones of inhibition produced around the wells were observed, measured and recorded as described by (Paulson, 2005).

2.5.5. Determination minimal inhibitory concentration (MIC)

The procedure of broth dilution method was used to determine the MIC according to (Paulson et al., 2005). seven (7) test tube was
used and 5ml of nutrient broth was dispensed in test tube 2-6, from the content in tube 2, 5ml of a separate reconstituted extract of
100 mg /ml was prepared and was dispensed was serially diluted using 5ml transfer up to test tube 6 to give the following
concentration: 100, 50, 25, 12.5 and 6.25 mg /ml respectively. 5ml from test tube 6 was pipette out and discard. Exactly 0.1ml of the
test isolates were inoculated into each of test tubes, then a sterile nutrient broth was added to test tube 1 only as a negative control
while test tube 7 was added with nutrient broth plus the inoculum of the test isolates as a positive control. The tubes were incubating
at 37°C for 24hours the result was read and recorded by comparing the growth turbidity as described by (Paulson 2005).

2.5.6. Minimum bactericidal concentration (MBC)

The MBC is the lowest concentration of the antibacterial agent that kills at least 99.9% of the test organism (Paulson et al., 2005).To
determination this value, about 0.5ml of the sample was removed from the test tube used in the determination of MIC in which there
was no desirable growth or turbidity, was spread over the surface of sterile nutrient agar plates, the lowest concentration of the agent
that prevents the growth of less than 0.1% of the test organism on the recovery plate was taken to be the MBC.

3. Result

Table 1: Result of the phytochemical screening of the ethanol leave extract of B. aegyptiaca

SN Bioactive compound Crude Extract
Alkaloids +
Saponnins

Tannins
Terpenoids
Steroids
Anthraquinones
Flavonoids
Cardiac glycoside -

Phlobatannins
Reducing sugar +
Key: + = present, - = absent

+ + + + + +

SBoo~vourwnr
+

Table 2: Antibacterial and Antifungal activities of the ethanol leave extract of B. aegyptiaca.

Organism  Control (Gentamicin 40mg/iml) Concentration (mg/ml)/zone of inhibition (mm)

100 50
E. coli 12 12 10
S. typhi 11 11 7
S. aureus 15 13 10
C. albicans 11 10 8

Key: S. aureus =Staphylococcus aureus, E. coli= Escherichia coli, S.typhi =Salmonella Typhi, C. albicans - Candida albicans.
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Table 3: Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC) of Balanites aegyptiaca
Extract against the test bacteria and fungi

Organism Concentrations (mg/ml)
100 50 25 125 6.26 MIC MBC
E. coli - - + + + 50 100
S. typhi - -+ + + 50 100
S. aureus - - - + + 25 50
C. albicans | - -+ + + 50 100

Key: S. aureus =Staphylococcus aureus, E. coli= Escherichia coli, S.typhi =Salmonella Typhi, C. albicans - Candida albicans
4. Discussion

The antimicrobial activity of the leaves extract was screened because of their great medicinal relevance in recent years. Infection has
increased to a great extent and resistance against antibiotics has become an ever increasing problem. The presence of antifungal and
antimicrobial compounds in the higher plants is well established as they have provided a source of inspiration for novel drug
compounds as plant derived medicines have made significant contribution towards human health (Maluventhan and Sangu, 2010).
Medicinal plants have been found to contain some bioactive components that enhance their medicinal properties, this research
discovered the presence of some phytochemical compounds presents in the crude extract of B. aegyptiaca; The presence of alkaloids
in the leave extract shows a high possibility that it can be used in the initial treatment of mycocardial infection as stated by Ayandele
and Adebiyi (2007). Alkaloids have also been used in the treatment of peptic ulcers, prevent motion sickness and as a component of
pre-anaesthetic drugs with cocaine perhaps the best known alkaloid mostly because of its use as an illicit drug (Hippophae and
Fuhengvo,1997).The presence of flavonoid in the leave extract also suggest it can be used to prevent cancer since it has antioxidant
activity by inducing free radicals (Hippophae and Fuhengvo,1997). The presence of saponins in the leave extract also suggest a
potent immnune stimulant, but their application as vaccine adjuvants have been limited due to associated toxicity (Caroline et
al,2006). The presence of tannins was moderate and may be responsible for its traditional uses. Tannins act as a barrier for
microorganisms like bacteria and fungi (Hena et al., 2010).The presence of Terpenoids is high. Terpenes have shown antimicrobial
activities. This is important due to the increase in antibiotic resistant bacteria which is occurring globally at an alarming rate.
Addition of Terpenes in livestock feed may replace conventional antibiotic addition, which in turn will slow the rate of antibiotic
resistance in bacteria (Zwenger and Chanda, 2008).

S. aureus was found to be highly susceptible to the plant extract with a higher zone of inhibition than other test organism used in this
research. This result is in line with the findings of Gupta et al (2011) who stated that the reason for higher sensitivity of gram positive
bacteria than gram negative could be ascribe to the differences between their cell wall compositions. The gram positive bacteria have
an outer peptidoglycan layer which is an ineffective permeability barrier compared to that of gram negative bacteria (Scherrer and
Gerhardt, 1971).

This research also observed a dose dependent increase in the antibacterial and fungi activity of the extract against the test organism.
Similar findings by Camarda et al., (2007) was reported, that higher concentrations of antimicrobial substances of the same extract
could show appreciable inhibition.

The highest minimum inhibitory concentration and minimum bactericidal concentration that inhibit bacterial growth was observed
against S. aureus followed by S. typhi, E. coli and C. albacans. The susceptibility of these organisms to the extract of this plant is
very interesting considering the wide spread phenomena of antibiotic resistance of the organisms (Coker and Aefeso, 1994). At 50
mg/ml and 100 mg/ml concentration of B.aegyptiacaleave extract there was little activity of the extract against C. albicans compared
to the bacteria species, this may be due to the resistace nature of fungal species to conventional antibiotics. The higher activity
showed by the bacteria test bacteria is in line with the findings of Henaet al,2010; Doughariet al.,2010) who reported the activity of
methanolic/ethanolic extract of Balaniteaegyptiacaon S. typhi.

5. Conclusion

Traditionally plant material is used as a crude extract and such treatments do not aim at using
the pure isolate of the extract. The ethanol leave extract of this plant contains several secondary metabolites as shown by this findings
can be used in producing antimicrobial and fungal agent against E. coli, S. aureus S. typhiand C.albicans respectively. It is
recommended that further research should be carried out on the bioactive components of this plant. The need for the establishment of
a standard dosage cannot be over- emphasized and the need to carry out a toxicity level of the extract resulting from over dosage
should not be over-looked.
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Abstract

Dental caries is a common disease affecting human health around the world. Amalgam, glass ionomer and dental composites that
fulfill the functions of the tooth are used in the treatment of caries. The superior advantages of restorative dental composites such as
excellent aesthetic appearance, applicability and antibacterial properties have made their use widespread. However, conditions such
as polymerization shrinkage, microleakage and secondary caries formation adversely affect the success of treatment in restorations
using dental composites. The performance of dental composites produced by decomposition of inorganic phases with the addition of
binding agent in the organic matrix is directly dependent on the structures that make up the compound. Optimization of particle size,
distribution and chemical composition of inorganic phases that add mechanical strength and stability to dental composite structure is
a popular research topic. In the present study, nanoscale inorganic phase components were synthesized by different synthesis
methods. By optimizing the temperature, reduction rate, molarity, pH and similar process parameters, nanoparticles with
homogeneous distribution were synthesized and added to the dental composite structure. The characterization of the inorganic phases
produced by the addition of Nanoparticle Complex containing silica, alumina and similar components in the natural tooth structure
was performed with scanning electron microscopy (FE-SEM) and X-Ray Diffraction Diffractometry (XRD). The performance of the
produced dental composites was determined by the flexural and compression strength using the Universal testing machine (Shimadzu
KGX-V); hardness values were determined by using Micro Vicker's Hardness device (Bulut Makina). The results of chemical
precipitation, hydrothermal and sonochemical synthesis groups were discussed and the effects of different synthesis methods on
dental composite performance were determined.

Keywords: Nanoparticle synthesis, filler phase, dental composite, FE-SEM, XRD.
1. Introduction

Dental caries is a problem that needs to be solved in some countries of the world and negatively affects public health. Tooth decay,
which is due to many factors, is considered a disease that requires treatment. With dental caries, damage to a specific tissue or to the
entire tooth can occur. It is known that dental composites are used in the treatment of caries in the field of dentistry.[1] Composites,
which have various advantages such as aesthetic compatibility and ease of use, still have deficiencies in some areas. Composite
fillings placed on teeth are known to cause secondary caries. Nanoparticles are solid nanoscale particles formed from biocompatible
materials containing an active ingredient selected for use in dentistry or even produced by mechanical or chemical processes.[2]
These particles are used in innovations in dentistry.

Many materials have been used in caries treatment over the years. The use of different metals, such as gold, was also common in
restoration work. However, the restoration of gold has been very laborious and amalgam has become the most well-known material
used in situ over the years. New materials have been developed to replace amalgam for various health and aesthetic reasons. Until the
development of resin-based composites, silicate cement and polymethyl methacrylate were used to produce esthetic restorations. The
use of glass ionomers has declined due to their poor physical properties. In addition, the discovery of light-cured resin composites has
reduced the use of glass ionomers. Dental caries is a very common disease worldwide and has some economic consequences.

Development work on dental composites has made good progress in recent years. Despite this, secondary caries formation is still a
big problem. Despite this problem, recently produced biomaterials have found a wide application area. As a result of these studies,
amorphous calcium phosphate (NACP) and CaF2 nanoparticles were produced. It released calcium/phosphate and fluoride ions,
allowing remineralization of dental lesions and neutralization of acids. Thanks to these biomaterials, the success in preventing and
treating caries in restorative dentistry has increased. Today, the most appropriate treatment for dental caries is to cover the tooth
socket with a restorative material.[3] Aesthetic dental composites are suitable for this process. Today, its use has increased with
improved wearability and improved clinical performance. [4-5]. However, these composites tend to accumulate quite a lot of plaque.
Plaque adjacent to the restoration margins can lead to secondary caries. This was a major reason for the improvement of existing
composites. In order to eliminate such negative effects, it has become important to combat secondary caries by adding bioactive
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agents with remineralizing and antibacterial properties to composites. Recently, amorphous calcium phosphate (NACP) nanoparticles
with a size of about 100 nm were synthesized for the first time by spray drying technique. Thanks to the small size and large surface
effects, the "smart" NACP nanoparticles exhibit excellent properties by dramatically increasing the calcium and phosphate ions
released at low cariogenic pH, almost doubling the mechanical properties of the aforementioned CaP composite. There is a natural
physiological balance between remineralization and demineralization that develops in the tooth structure in the mouth. Acids
produced by bacteria increase this equilibrium state towards demineralization. This shows that nanoparticles provide more
mechanical properties to the composite structure. [6]

The aim is to add antibacterial properties to the tooth surface by adding the aluminum fluorine complex nanoparticles synthesized
during this study as a support structure to the composite structure. If this goal is achieved, plague and secondary caries formation on
the tooth surface is reduced. It is desirable that the nanoparticles to be produced have a large surface area and high surface reaction
efficiency.[7-9] For this purpose, aluminum fluorine complex filler phase systems were synthesized using sonochemical and
hydrothermal synthesis methods. Experiments were carried out at different molarity and temperature parameters to create these fill-
phase systems. The morphology, grain size and crystallinity of the support phases were investigated in SEM and XRD analyses. High
sintering temperature and low molarity contributed positively to crystallinity and nanoparticle synthesis. The performance of the
produced dental composites was investigated by bending, compression strength and hardness values. Thus, the effect of different
synthesis methods on dental composite performance was determined.[9-11]

2. Materials and methods

The production of aluminum fluorine complex nanoparticles in a suitable morphology for use as the supporting phase of dental
composites is synthesized using 2 different methods. The first of these is the sonochemical method. The sonochemical process using
sound waves is explained by the phenomenon of cavitation, in which bubbles in a liquid continuously form, grow and collapse
inwards. The second method is the hydrothermal method. The synthesis process, which takes place at a temperature above ambient
temperature and a pressure above ambient pressure, is called hydrothermal synthesis. These two methods are the most commonly
used methods especially in nanoparticle synthesis. As a result of the obtained syntheses, the samples are filtered, dried by heating in
an oven, ground or sintered. In order to determine the characteristic properties of the synthesized particles, after performing the
relevant SEM, XRD-like characterization methods and determining the optimal synthesis parameters determined at the end of the
controlled experiments, nanopowders are loaded into the dental composite structure and the dental composite is analyzed according
to the relevant standards.

2.1. Synthese von aluminum fluorine complex fillerphase mit Nanopartikel-Morphologie
2.1.1. Sonochemical synhthesis

Through sonochemical synthesis, ultrasonic energy becomes applicable to chemical reactions. In this process, the chemicals in the
solution are exposed to ultrasonic waves. The processes of precipitation, recovery, association and directed growth of structures in
solution can be controlled. Parameters can be changed in the ultrasonic device.

The recipe for obtaining the nanoparticle morphology was determined by varying the various process parameters for nanoparticle
aluminum fluorine complex synthesis by a sonochemical synthesis method.

The cation solution is prepared by mixing 0.5M 40mL AI(NO:).9HO (Supelco) and 2M 10mL Sr(NO3)2 (Acros) solutions. Anion
solution is prepared by mixing 0.5M 360mL NH4OH (Merck) and 0.5M 90mL NH4F (Aldrich) solutions. The cation solution is
added to the anion solution with vigorous stirring. After mixing the cation and anion solution, 0.5 M 16 ml EDTA(Merck) solution
was added to this solution. With the ultrasonic device (HD2200, Bandelin) , which generates 200 W of power at a frequency of 28
kHz, 3 separate ultrasonic mixing processes are carried out at room temperature for 30 and 90 minutes. As a result of the
experiments, optimal mixing conditions are determined at which the nanoparticle morphology is preserved. The precipitate obtained
after centrifugation is washed with ethanol and deionized water. The precipitate to be obtained is filtered by a vacuum filtration
method. After filtration, AIF powders with nanoparticle morphology are dried in an oven (PLF160, Protherm) at 180°C for 2 hours.

2.1.2. Hydrothermal synthesis

Hydrothermal synthesis is the process of crystallization from an aqueous solution at constant temperature and pressure. When using
water as the solvent, this technique, known as hydrothermal processing, involves dissolving materials in a solution that has been
heated to a certain temperature. The solution is poured into a Teflon mold inside the autoclave, usually made of stainless steel.
Thanks to this pressure vessel called an autoclave, the reaction takes place in isolation from external effects. This method has many
advantages. They are easy to use and require no other equipment, the reaction takes place at constant pressure and temperature, the
reaction takes place in isolation from external factors and is suitable for the synthesis of nanoparticles. In the hydrothermal synthesis
method, attention should be paid to process parameters such as reaction time, temperature, pH and molarity of the solution.

2M 40 ml AI(NO3)9H20 and 2M 10 ml Sr(NO3)2 are mixed using a magnetic stirrer. A cation solution is prepared with this mixture.
2M 360 ml NH40H and 2M 90 ml NH4F are mixed using a magnetic stirrer. An anion solution is prepared with this mixture. 40 ml
EDTA solution are prepared. The resulting cation solution (50 mL) is added to the anion solution (450 mL) with vigorous stirring.
Then the prepared EDTA solution is added. The resulting new solution is stirred for about 30 minutes. The solution is placed in the
teflon part of the hydrothermal reactor and the reactor is kept in the muffle furnace at 180 degrees for 12 hours. The reactor removed
from the furnace is expected to cool. The solution removed from the reactor is filtered through filter paper using distilled water and
vacuum. The obtained AISrOF powders are dried in an oven at 80 degrees for 2 hours.
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2.2. Mechanical testing of dental composites

Aluminum fluorine complex powders synthesized by different methods are divided into groups and silanized and added to the filling
phase of the dental composite. In order to determine the effect of aluminum fluorine complex synthesis method on the mechanical
properties of dental composite such as flexural strength, compressive strength and Vicker's Hardness, four study groups with the
same content were prepared. Sufficient amount of BisSEMA, BisGMA and UDMA as filling phase, silica (Si), zirconia (Zr), silanized
aluminum fluorine complex and camphorquinone (CQ), TPO, BHT and 4-EDMAB as photoinitiator were added to the organic phase
of the prepared dental composite. The organic phase, inorganic phase and photoinitiator components prepared in the determined
amount are mixed in a high speed mixer (DAC 150.1 FVZ-K, SpeedMixer TM) to ensure that they are mixed for a sufficient time.

The obtained composite is placed in a 2x2x25 mm Teflon mold for flexural strength test according to 1S04049:2019 standard and
cured for 20 seconds on both sides with the overlap method. The samples prepared for the flexural strength test are placed in flexural
device (Universal testing machine Agx-v 100 kN, Shimadzu) on supports with a diameter of 2 mm and a distance of 20 mm, and a
load is applied at a speed of 0.75 mm/s.

According to the equation | given below, the flexural strength of the samples is determined. Here F is the load (force) at the breaking
point, L is the length of the support (outer) opening, b is the width, h is the thickness.

. ol = 3%F xl N A9 (1)
quation 1 = m( /(mm)"2)

In order to determine the compressive strength and Vicker's Hardness values of dental composites, 4x6 mm and 2x19 mm specimens,
respectively, were prepared in a Teflon mold and cured on both sides similar to the bending strength process. For compressive
strength, the radius of cylindrical specimens is measured with a digital caliper, and the compressive strength is measured from the
force at which fracture occurs using Equation I1, where F is the load at the point of rupture (force), d is the radius.

4 %

L (N /Gmmyr2) @

Equation 2 =
mxT

The samples prepared for the hardness test were measured in the hardness device (Microvicker’s MICROBUL 1000-DN, Bulut
Makine). Equation 111 is used to determine the Vicker's hardness value, where F is the average of applied load (N) and D diagonal
dimensions (mm).

, F
Equation 3 = 1,854 (HV) (3)

3. Results and conclusion

According to the results obtained, differences in microstructure and hardness values of aluminum fluorine complex powders
produced by different synthesis methods were determined. Scanning electron microscopy (Quattro S, Thermofische) and XRD
(Empreyan, Panalytical) images of each group are shown in Figure 1 and 2. According to the obtained FE-SEM and XRD images, it
directly affects the particle size, geometry and distribution of ALF crystals with different synthesis methods and recipes.

Sonochemical Hydrothermal Sonochemical Hydrothermal

Figure 1: SEM images of ALF particles;

A,C : sonochemical synthesis method and B, D: hydrothermal synthesis method
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Figure 2: XRD images of ALF particles;
A,C : sonochemical syhenthesis method and B, D: hydrothermal synthesis method

Although the samples could not exceed the minimum value specified in the 1SO 4049 standard, it was predicted that the minimum
value could be exceeded by using the ALF complex with different synthesis methods. Thus, the differences between the minimum
and maximum values of the groups were determined. While this is not a significant difference for bending and compression, it is
important that there is a significant difference for stiffness. Especially in the oral environment, it is important to have high hardness
values against chewing and abrasion movements.

Table 1: Results of mechanical tests

Group 1 Group 2 Group 3 Group 4
Flexural Strength (Mpa)

75,668 61,564 78,165 64,823

Group 1 Group 2 Group 3 Group 4
114,99 108,91 117,37 109,025

Compression Strength (Mpa)

Group 1 Group 2 Group 3 Group 4
44,004 40,01 43,538 40,078

Hardness of Vicker's (HV)

Hydrothermal synthesis method resulted in higher hardness values in the composite. As a result, ALF's different morphological
structures caused by different production methods will provide innovations in the field of dentistry, by increasing the mechanical
strength of the dental composite and reducing the formation of secondary caries.
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Abstract

Aluminum alloys are used in many fields such as defense industry, automotive and aerospace. The reasons why aluminum alloys
have been preferred in recent years are that they are light and easy to process, and that they conduct heat and electricity as well as
copper. In order for aluminum alloys to be used as engineering materials, the hydrogen index and mixing process must be completed
successfully. Mixing gases also differ in aluminum alloys. The hydrogen index parameters of aluminum alloys with different
chemical compositions were made in the same way. In this study; EN AC 46000 (AISi9Cu3) aluminum alloy has been degassed with
nitrogen and argon gases. For the EN AC 46000 aluminum alloy, degassing was performed for 60, 90, 120, 150 and 180 seconds.
The material structure was examined together with the thermal T6 heat treatment applied to the EN AC 46000 aluminum alloy. T6
heat treatment was carried out as solution taking, quenching and aging. Hydrogen index measurement is related to the amount of
hydrogen in the material and is the main reason for the casting voids we call porosity. Based on this, it is determined by the values
obtained as a result of the solidification of the liquid metal under vacuum and in the atmosphere, and the mixing time with the lowest
hydrogen index is selected. According to the results of the findings; The most appropriate parameter selection was made by
interpreting the result of parameter changes used for degassing and heat treatment in aluminum casting alloy.

Keywords: Hydrogen, Index, Degassing, Heat Treatment.
1. Giris

Bu makalenin amaci, aliiminyum dokiimiinde kullanilan EN AC 46000 alagiminin sicaklik sabit tutularak siire degisimine gore
mekanik 6zelliklerinin degisimi goézlemlenmesidir. Amag¢ sonunda EN AC 46000 aliiminyum alasgimimnin T6 yapay yaslandirma
sonucu mikroyap1 6zellikleri , sertlik degerleri ve ¢ekme testine gore degerlendirilip sunuca ulasilmasi hedeflenmistir. Yiiksek
basingl dokiim yontemi ile dokiim islemi gergeklesen EN AC 46000 aliiminyum alagiminda T6 1s1l islem prosesi farkli siirelere bagl
olarak uygulanmigstir.

Aliiminyum-silisyum alagimlari, ¢elik ve dokme demirlerden sonra en ¢ok kullanilan metaldir. Bakir ve alagimlarina gore 3 (ii¢) kat
daha hafif olmasina ragmen yiiksek dayanima sahip olmasi, aliminyumun otomotiv sektoriinde kullanim miktarini hizli bir sekilde
yiiksetmektedir. Yurtdisinda kullanilan aliiminyumun yaklasik 1/3’ii otomotiv sektorii tarafindan kullanilmaktadir. Agir ve hafif
araglarda, hava yolu tasimaciliginda, demir yolu ulasim sisteminde yiik tasima ve gemi sanayinde de kullanilmaktadir. Otomotiv
endiistrisinde giivenilir olmasi, konforlu olmasi, bilyilk ve az yakit tilketen otomobiller i¢in hafif ve mukavemeti yiiksek
malzemelerin gelistirilmesi i¢in daha fazla aliiminyum kullanim: yapilmaktadir [1].

Aliminyum alagimlari iiretim metotlar1 esas alinarak dévme ve dokiim olmak iizere iki ana alt gruba ayrilmaktadir. Bu da imal
usullerindeki farkliliklarin oldugunu gostermektedir. Plastik deformasyon ile sekil verilebilen dovme alagimlari, dokiim alagimlardan
oldukea farkli mikroyap1 ve kimyasal kompozisyona sahiptirler. Her iki grup ig¢inde bulunan alasimlar, 1s1l islem uygulanabilen ve
uygulanamayan alagimlar olmak {izere, iki alt gruba ayrilmaktadir. Isil islem uygulanabilen aliiminyum alagimlari i¢in yapilan 1sil
islem ¢okelme sertlesmesiyle elde edilmektedir. Cokelme sertlesmesi, aliminyum alagimlarinda istenilen mukavemeti elde etmek
icin uygulanan bir prosestir. Isil islem uygulanabilir ddveme aliiminyum alagimlariin 2XXX, 6XXX ve 7XXX serileri olmak iizere
iic ana grubu bulunmaktadir. Isil islem uygulanamayan aliiminyum alagimlar ise ¢okelmeyle sertlestirilemez, mukavemetinin
arttirtlabilmesi i¢in sadece soguk islenme yapilmalidir.

Kat1 eriyik mukavemetlendirmesi, peklesme ve dagilim mukavemetlendirmesiyle mukavemetlendirilirler[S5]. Isil islem
uygulanamayan dévme aliiminyum alagimlarinin ise 1XXX, 3XXX ve 5XXX serileriyle {i¢ ana grubu bulunmaktadir [2]. Cokelme
sertlesmesi i¢in kimyasal analizde tek fazli bir yap1 elde etmek amaciyla T1 sicakligina kadar 1sitilir ve alagimdaki biitiin fazlarin tek
fazda ¢oziinmesine kadar bekletilir. Daha sonar ani su verme islemi ile, yaslandirma prosesi yapilir [3].

Aliiminyumun ¢ok fazla kullanim alani bulunmaktadir. Bugiin diinyada; 24.300.000 ton/yil {iretim ile aliminyum, demir-gelik
iiretiminden sonra en ¢ok iiretimi yapilan ikinci metal konumunda bulunmaktadir. Teknolojik gelismeler ve aliiminyum alagimlarimin
ozelliginden kaynaklanan avantaji nedeni ile aliiminyumun kullanildigi alanlarin hizla artmaktadir. Aliminyumun kullanim
alanlarina gére dagilim: Tablo 1°de verilmistir.
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Tablo 1: Aliiminyumun Kullanim Alanlarina Gére Dagilimi [6]

Sektorler Oran (%)
Ulasim 25
Insaat 24
Ambalaj 15
Elektronik 10
Genel Miihendislik 9
Mobilya, Ofis Esyalari 6
Demir Celik, Metalurji 3
Kimya ve Tarim Uriinleri 1
Diger 7

Otomotiv sektdriinde giiniimiizde artan rekabet ve gevre duyarlihfi otomobil iireticilerini yeni arayislara itmistir. Uretimde
verimliligi korurken isletme maliyetlerini minimuma indirgeyen bir liretim anlayisi ile cevreyi daha az kirleten, malzeme geri
doniigiimiiniin ¢ok daha kolay oldugu, emniyet ve konforu bir arada bulunduran ve ayrica yakit tasarrufu saglayan otomobiller
tiretilmeye baslanmistir [7].

Uretim yontemine gore otomotiv alaminda aliiminyum kullamm bir hayli fazladir. Dokiim yéntemi ile aliiminyumdan imal edilen
kompresor govdeleri, havali grup govdeleri, disli kutusu gdovdeleri, yakit pompas1 govdeleri, jantlar, baslica 6rnekler arasindadir.
Otomotiv sektoriinde kullanilan aliiminyumun %85’e yakini dokiim yontemiyle iiretilmektedir[8].

Dénvme M Precleme
18

480

Y

Sekil 1: Otomotiv Sanayinde Uretim Teknigine Gore Aliiminyum Alasimlarinin Siniflandiriimasi [10]

Aliiminyum alagimlarina 1sil islem uygulanabilmesi i¢in Cu, Mg, Fe, Mn, Sn ve Zn elementlerinin varhigmin gerekliligi
vurgulanmaktadir. Ciinkii bu elementler 1s1l islem sonucunda ¢okeltiler (Mg2Si, Mg3Mn2AI18, Al-FeSi, AICuMgSi, CuAl2 vb.)
olusturmak icin gerekmektedir. Olusturulan bu ¢okeltiler ise dayanimu ve sertligi gelistirmektedir. [9]

Gaz giderme, demir dis1 metal dokiim endiistrisi i¢in 6zel bir prosesdir. Doner gaz giderici, yiiksek hizda dénen ve bir soy gazi
plskiirten ve onu erimis metal i¢inde esit olarak dagitan bir rotor tarafindan biiylik soy gaz kabarciklarini ¢ok ince kiigiik
kabarciklara ay1rir.

Kabarciklarin ¢capini azaltarak, bu kaabarciklarin toplam yiizey alani keskin bir sekilde artar, bu da eylemsiz kabarcik yiizeyinin daha
fazla hidrojen ile temas etmesine ve erimis metaldeki safsizliklarin bu zararli maddeleri sivinin yiizeyine getirmesine neden olur.
Aliiminyum sivinin inert gazina akig kontrolii, gazin akis hizi, islenecek metal sivinin hacmine gore ayarlanabilir ve donen rotorun
hiz1 uygun kabarciklar olusturmak igin kullanilabilir. [4].

Endiistriyel kullanimda olan veya aragtirma ve gelistirme asamasinda olan erimis aliiminyumun gazdan arndirtlmasi i¢in, mizraklar
veya gozenekli tikaclar ile inert veya reaktif gaz enjeksiyonu, aki ilavesi, vakumlu gaz giderme, ultrasonla gazdan arindirma, spreyle
gazdan arindirma ve doner gazdan arindirmay1 igeren mevcut yontemler vardir. Bunlarin arasinda endiistride kullanilan en popiiler
yontem, basit uygulamasi ve diger tekniklere kiyasla iyi performansl olmasindan dolay1 doner gaz giderme yontemi seg¢ilmektedir.
Déoner gaz giderme yonteminde gaz kabarciklar1 ne kadar kiigiik ve ne kadar iyi dagilirsa gaz giderme verimliligi o kadar yiiksek olur
[11].

Hidrojen, sivi aliiminyum icinde ¢06ziiniir olarak bilinen tek gazdir. Sivi aliiminyuma hidrojen absorpsiyonu, aliiminyum
oksidasyonunun yani sira havadaki bozunma nemi nedeniyle:
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2 Al+ 3H,0 - Al,05 + 3H, 1)
iki atomlu hidrojen aliiminyumda su sekilde ¢oziiliir:
H, - 2[H] 2)

Hem sivi hemde kati halde aliiminyumda hidrojen ¢dziiniirliigii Fe, Cu ve Mg’den ¢ok daha az olmaisna ragmen, ¢oziiniirliikteki
o6nemli farkliliktan dolay1 hidrojen aliiminyum dokiimlerde gézenek olusumu i¢in 6nemli bir yer almaktadir [12].

2. Materyal ve yontem

Deneysel calismalarda kullanilan aliiminyum alasimi, ticari bir aliminyum alasimi olup kimyasal analizi Tablo 1’de verilmistir.
Aliiminyum alasim1 soguk kamara metal enjeksiyon makinesinde (ytiiksek basing) dokiim islemi gergeklestirilmistir.

Yiiksek basing dokiim yontemi ile dokiillen numuneler 460°C - 480°C’de ¢ozeltiye alinip ardindan su verilmistir. Ardindan
numuneler farkls stirelerde T6 1s1l islemi uygulanmistir. Sekil 2°de T6 (yapay yaslandirma) 1s1l isleminin prosesi verilmistir.

EN AC 46000 (AlSi9Cu3) aliiminyum alasimindan toplamda 30 adet numune dokiim islemi yapilmistir. Dokiilen numunelerden EN
AC 46000 (AISi9Cu3) malzemesinin islem gérmeden mikroyap: ve ¢cekme test islemleri yapilacaktir. Daha sonra EN AC 46000
(AISi9Cu3) malzemesi 60 dakika, 120 dakika, 180 dakika ve 240 dakika yapay yaslandirma islemi yapilarak sonug¢ incelemesi
yapilmugtir. Hazirlanan numunelere 460°C - 480°C’de ¢ozeltiye alnip ardindan su verilmistir. Su verme isleminden hemen sonra
firnda 180°C’de suni (yapay) yaslandirma islemine alinmistir.

Tablo 2: EN AC 46000 (AlSi9Cu3) alasimina ait kimyasal birlesim

ELEMENTLER
ALASIM Si (%) Fe (%) Cu (%) Mn (%) Mg (%)
= Min. 8,00 0,60 2,00 0,00 0,15
83 Max. 11,00 1,10 4,00 0,55 0,55
8) S_; Cr (%) Ni (%0) Zn (%) Pb (%) Ti (%)
<2 Min. 0,00 0,00 0,00 0,00 0,00
W Max. 0,15 0,55 1,20 0,35 0,20
Tablo 3: EN AC 46000 dokiim kosullar:
Malzeme Cinsi Malzeme Sicakhig Kalip Sicakhgi Qi@ Pojled LA LTINS
Basinci Basinci
EN AC 46000 640 £10 °C 100 °C 145 +10 bar 148 +£10 bar
e Enjeksiyon Basinci L (2 ST S 1. Faz Hin 2. Faz Hiza
Basinci Basinci
120 £10 bar 250 £10 bar 140 bar % 3043 2,5 Tam Tur
3. Faz Hiza Kalip K?.pah. Kalma Kalip A..clk Kalma itici Bekleme 3. Faz uygulama Siiresi
Siiresi Siiresi
2,5 Tam tur 2sn 10 sn 1sn 45 sn
Cozeltiye Alma
Tea/

Sicaklik

Su Verme

Yaslandirma
Tvas.) /

Zaman

Sekil 2: T6 1s1l islem prosesi

ISBN: 978-605-71214-2-4

45

WwWw.insicongress.com S‘




1. Uluslararas1 Bilim ve Inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

Motor

Argon veya
Azot gazl
-

Sekil 3. Argon ve azot gazi altinda donerli gaz giderme islemi

Yaslandirma islemi yaparken tiim numuneler firinda olup siirelere gére firindan hizli bir sekilde alinmistir. Firinin sicakliginin
korumak amactyla yapilan bu islemlerde max. 5°C’lik kayip olmustur. Bu kayip metalografik olarak bir problem olusturmamustir.

Sertlik 6lgtimii, EMCOTEST Brinell sertlik cihazinda 62.5 kgf yiik altinda 2,5 mm ¢apli bilye kullanilarak 8 saniye test siiresinde
Ol¢timii yapilmistir. 180°C sicakliginda 60 dakika, 120 dakika, 180 dakika ve 240 dakika olacak sekilde suni yaslandirma islemi
yapilmistir. Alinan numuneler mikroyapilarin incelenmesi igin kesilerek bakalite alinmistir. Bakalit alma isleminden sonra
numuneler zimparalama ve parlatma islemine tabi tutulmustur.

Numuneleri zimparalama islemi sirastyla 80 grid, 240 grid, 600 grid, 1200 grid ve 2400 grid zimpara kagitlari ile yapilmistir. Yapilan
islem sonucunda aliiminyum alagimlari igin kullanilan cuhada sirastyla 3 um ve 1 um soliisyon ile yapilmistir. Yapilan soliisyon
isleminden sonra aliiminyum alagimlari igin kullanilan 0,5 cm? hidrofliiorik asit ve 99,5 cm® su karisimi hazirlanarak hazirlanan
daglayic1 da 5-10 sn bekletilerek daglama islemi yapilmstir. Mikroyap: incelemeleri NIKON MA 200 ters elektron mikroskobu ve
CLEMEX yazilimi ile mikroyap1 goriintiileri alimmustir.

Sekil 5: Yiiksek basing yontemiyle EN AC 46000 (AlSi9Cu3) alasim numunesi
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Sekil 3’de 1s1l islem prosesinin yapildigt PROTHERM laboratuvar tipi 1s1l islem firii yer almaktadir. 480°C’de ¢6zeltiye alinan
numuneler hizli bir sekilde suda sogutulmustur. Daha sonra her numune birer saat ara ile 1sil islem firmnma alinarak yapay
yaslandirma prosesi uygulanmustir.

Sekil 4’te soguk kamali yiiksek basingli enjeksiyon makinesinden ¢ikan numunelerdir. Soguk kamali yiiksek basmgli dokiim
makinesinde kalip tasarimindan sonra soguk kamali enjeksiyon makinesine baglandiktan sonra dokiim islemi yapilmistir. EN AC
46000 (AlSi9Cu3) alasimi i¢in yaslandirma prosesindne sonra pargalar lizerinde mekanik &zellikler incelenmistir.

EN AC 46000 (AlSi9Cu3) aliiminyum alagimlari ocakta ergitildikten sonra sivi metal potaya alinir. Potaya alinan sivi maden
sirasiyla 60 saniye, 90 saniye, 120 saniye, 150 saniye ve 180 saniye siireyle karisima alinir. Karisim esnasinda ilk olarak azot gazi ile
proses aliminyum alasimi i¢inde yapildi. Karigim islemi sonlandiktan sonra 2 adet ¢il numunesi alinip, vakumlu ve vakumsuz
ortamnlarda katilagmasi beklenir. Katilasma sonunda hidrojen indeksi l¢timii yapilir.

Hidrojen indeksi hesaplama formiilii su sekildedir.

((A ; B) X 100) = Sonug ®3)

A: Atmosfer ortaminda katilasan numunenin yogunlugu

B: Vakum altinda katilasan numunenin yogunlugu

Tablo 4. Gaz giderme parametreleri

Asansor Asagi inme Hizx S Ot Yular Dozaj Start Hiz1 | Gaz Basmci Rz Ry Cevrim Hiz1
Cikma Hizi Hiz1
20 Hz 30 Hz 35Hz 2,5 bar 40 Hz 35Hz

3. Deney ve optimizasyon sonuclari
3.1. Hidrojen indeksi

EN AC 46000 (AlSi9Cu3) aliiminyum alagimi tizerinde 60 saniye, 90 saniye, 120 saniye, 150 saniye ve 180 saniye siireler ile argon
ve azot gazlari ile birlikte gaz giderme islemi yapilmustir.

Tablo 5: EN AC 46000 (Al1Si9Cu3) aliiminyum alasiminin azot gaz ile atmosfer ortaminda katilasan numunenin 6l¢iim
degerleri

Atmosfer Ortaminda Katilasan Numune (Azot Gazi)

Gaz Giderme Siiresi (sn) 60 90 120 150 180
Su Ustii Agirlik (gr) 89,59 | 86,66 | 85,06 | 46,09 | 93,31
Su Alt1 Agirhk (gr) 56,23 | 54,36 | 53,48 | 48,00 | 52,41
Yogunluk (gr/cm?) 2,67 | 2,67 | 2,68 | 2,70 | 2,68

Hacim (cm?) 33,45 | 32,39 | 31,67 | 28,17 | 30,99

Tablo 6: EN AC 46000 (AlSi9Cu3) aliiminyum alasiminin azot gaz ile vakum altinda katilasan numunenin 6l¢iim degerleri

Vakum Altinda Katilasan Numune (Azot Gazi)

Gaz Giderme Siiresi (sn) 60 90 120 150 180
Su Ustii Agirhik (gr) 88,86 | 80,19 | 85,46 | 80,10 | 93,41
Su Alt1 Agirhik (gr) 55,49 | 48,91 | 52,97 | 49,77 | 52,52
Yogunluk (gr/cm?) 252 | 255 | 2,62 | 2,63 | 2,66

Hacim (cm?) 32,46 | 31,37 | 32,58 | 30,41 | 34,99

Tablo 7: EN AC 46000 (AlSi9Cu3) aliiminyum alasiminin argon gazi ile atmosfer ortaminda katilasan numunenin 6l¢iim
degerleri

Atmosfer Ortaminda Katilasan Numune (Argon Gazi)

Gaz Giderme Siiresi (sn) 60 90 120 150 180
Su Ustii Agirlik (gr) 88,89 | 80,03 | 79,72 | 82,32 | 84,41
Su Alt1 Agirhik (gr) 55,57 | 50,05 | 49,89 | 51,67 | 53,00
Yogunluk (gr/cm?) 2,65 | 266 | 266 | 2,67 | 2,67

Hacim (cm?) 33,41 | 30,06 | 29,91 | 30,74 | 31,50
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Tablo 8: EN AC 46000 (AlSi9Cu3) aliiminyum alasiminin argon gazi ile vakum altinda katilasan numunenin 6l¢iim degerleri

Vakum Altinda Katilasan Numune (Argon Gaz)
Gaz Giderme Siiresi (sn) 60 90 120 150 180
Su Ustii Agirlik (gr) 86,20 | 59,80 | 81,98 | 89,50 | 84,59
Su Alt1 Agirhik (gr) 50,02 | 53,01 | 48,49 | 54,52 | 52,64
Yogunluk (gr/cm?®) 237 | 243 | 244 | 255 | 2,63
Hacim (cm?) 36,29 | 36,93 | 33,52 | 35,08 | 32,04

Tablo 9: EN AC 46000 (AlSi9Cu3) aliiminyum alasiminin argon ve azot gazlarinda hidrojen indeksi sonug tablosu

Gaz Giderme Siiresi (sn) 60 90 | 120 | 150 | 180
Hidrojen indeksi (Azot Gaz1) | 5,84 | 4,45 | 2,34 | 2,50 | 0,70
Hidrojen indeksi (Argon Gazi) | 10,72 | 8,66 | 8,40 | 4,74 | 1,48

EN AC 46000 (AlISi9Cu3) Aliiminyum Alasiminin Azot ve Argon
Garzlan ile Yapilan Gaz Gidermeye Ait Hidrojen Indeksi Grafigi

[
W

S

\»———-—-—_.

[
=]

Hidrojen Indeksi
S N R & ®

S

R R R—

60 20 120 150 180
Gaz Giderme Siiresi(sn)

—e— Hidrojen indeksi (AZOT) —o—Hidrojen indeksi (ARGON)

Sekil 6: EN AC 46000 (AlISi9Cu3) Aliiminyum Alasiminin Azot ve Argon Gazlar1 ile Yapilan Gaz Gidermeye Ait Hidrojen
indeksi Grafigi

3.2. Sertlik deneyi

480 °C’de ¢ozeltiye alinan ve 180°C’de 1saat, 2saat, 3 saat ve 4 saat siire ile yaslandirilan EN AC 46000 (AlISi9Cu3) alagiminin
sertlik-zaman (HB) grafigi hazirlanmistir.

120

100

[«
(=]

=

Sertlik (HB)

20

Dokiim Hali Cokelti Hali 60 Dk 120Dk 180Dk 240Dk
Yaslandirma Siiresi (dk)
Sekil 7: EN AC 46000 (AISi9Cu3) alasiminin sertlik- zaman (HB) grafigi
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Sekil 5’de verilen grafikte goriildiigii izere yaslandirma yapilmadan EN AC 46000 (A1Si9Cu3) alasimu en yiiksek sertlige sahiptir.
Cozeltiye alindiktan sonra alagimin sertlik degeri zamana bagl olarak diismektedir. 60 dakika sonunda 92 HB sertlik degerine
diismiistiir. Her 60 dakika sonunda sertlik degeri azalma meydana gelmistir.

3.3. Mikroyap1 incelemesi

Mikroyapi incelemeleri igin Keller ¢ozeltisi ile daglanmustir. Daglama sonrasi NikonEclipse MA-200 ters metal mikroskobunda
ClemexVisionLight goriintii analiz yazilimi kullanilarak 1000x bilyiitme yapilarak mikroyapt goriintiileri alinmistir.  Alinan
mikroyap1 goriintiilerine gore yaslandirma prosesinin uzamasi ile birlikte tanecikler bir araya toplanmistir. Taneciklerin bir araya
toplanmasi ile birlikte mukavemet azalmigtir. Buna es deger olarak sertlik degeri de diismiistir. EN AC 46000 (AISi9Cu3)
malzemesinin dentrit yapilarinin olusmasindan dolayr ¢ekme dayanimi en yiiksek olan yapidir. Yaslandirma prosesi ile birlikte
dentrit yapilarin kayboldugunu mikroyapilardan goriilmektedir.

& . ¢

b. Cozeltiye alinmig hali mikroyapisi

-
/

-

N

o2

o
BT ) .” x.. “ seemm 1
d. 120 dk yaslandirma mikroyapisi
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4. Sonuclar

e  Bu caligmada yiiksek basingli enjeksiyon dokiim yontemiyle iiretilen pargalara gaz giderme islemi yapildiktan sonra yapay
yaslandirma (T6) sonucunda sertlik, ve mikroyap1 incelemeleri yapilarak sonuca ulagilmastir.

e  Dokiim halinde aldigimiz numunede sertlik degerinde en yiiksek sonucu elde edildi. Dokiim halinde dentrit yapilarin
olusumu ile birlikte en yiiksek cekme dayanimina sahiptir. Ayrica malzemeye yapilan ¢ozeltiye alma isleminden itibaren
yaslandirma prosesinde tanelerin bir araya toplanmaya basladigini gordiik. Tanelerin bir araya toplanmasi ile birlikte sertlik
degeri, ¢cekme dayanimi ve akma dayaniminda diisiis meydan gelmistir.

e  Sonug olarak, EN AC 46000 (AlSi9Cu3) alasiminin yiiksek basin¢h enjeksiyon dokiim yontemiyle yapay yaslandirma
(T6) 151l isleminin mekanik 6zelliklere etkisi incelenmistir. 110 HB sertlik degerinden 80 HB sertlik degerine bir diisiis ve
daha siinek malzeme elde edilmistir.

e EN AC 46000 (AlISi9Cu3) alasiminin yiiksek basingli dokiim yonteminden sonra uygulana T6 1si1l islemi sonucunda EN
AC 46000 (AISi9Cu3) alasiminin sertlik degerinde diistisler.

e EN AC 46000 (AlSi9Cu3) aliminyum alagimin yiiksek basingli dékiim sonunda sertlik miktarnin diisiiriilmesi istenen
durumlarda yapilmalidir.

e Ayrica EN AC 46000 aliiminyum alasiminin siinekliliginin arttirilmasi istenen durumlarda yaslandirma prosesi
uygulanmalidir.

e EN AC 46000 aliminyum alagiminda gaz giderme isleminde kullanilan argon gazi uzun siireli karistirmalarda (150 ve 180
saniye) aliiminyum alasimi i¢inde bulunan hidrojen miktari azalmistir.

e EN AC 46000 aliminyum alasiminda azot veya argon gazi ile 180 saniye yapilan gaz giderme islemi sonucunda hidrojen
indeksleri EN AC 46000 aliiminyum alagimi i¢in uygun olup, hidrojen miktar1 diisiik seviyededir.
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Abstract

Encryption is vital for maintaining information security. Quantum computers have unprecedented computational potential. The
potential of quantum computers raises concerns that existing classical encryption algorithms are insufficient and can be broken. The
aim of post-quantum encryption algorithms is to develop a secure encryption system against both classical and quantum computers.
Post-quantum encryption algorithms should be able to work in existing communication protocols used in classical computers. The
development processes required for the use of new generation post-quantum encryption algorithms are still ongoing. The fact that
large-scale quantum computers are still being developed makes it difficult to test new post-quantum encryption algorithms. In this
paper, the effects of post-quantum encryption on classical computers, which have been published so far, are examined. The
development of a new generation post-quantum encryption standard has led to the introduction of hybrid algorithms combining
classical and post-quantum encryption. It has been evaluated that hybrid algorithms can be used against non-ready post-quantum
encryption algorithms.

Keywords: Post-quantum cryptography, quantum-proof, hybrid, information security.
1. Giris

Veri ya da bilginin giivenli bir sekilde alicidan vericiye gonderilebilmesi i¢in sifrelenmesi ve desifre edilmesi 6nem tagimaktadir.
Dijital teknolojiler veri giivenligini korumak i¢in sifreleme algoritmalarindan faydalanirlar. Sifreleme algoritmalar bilgi giivenliginin
ti¢ ana unsuru olan gizliligi, biitiinliigl ve erisilebilirligi saglarlar. Kullanilan mevcut algoritmalara bir tehdit olarak ortaya ¢ikan
kuantum bilgisayarlar ve yeni hesaplama paradigmalar: gizli sifreleme anahtarlar1 iizerinde yeni nesil kuantuma dayanikli ve
kuantum sonrasi algoritmalara ihtiya¢ duyulmasina yol agmistir. Kuantum hesaplama saldirilarini azaltmak igin kuantuma dayanikli
ve kuantum sonrasi algoritmalar ile bu algoritmalarin mevcut algoritmalarla birlikte kullanildig: hibrit algoritmalar gelistirilmistir. Bu
calismada bu algoritma modelleri ve klasik sifreleme algoritmalarma ait zayifliklar degerlendirilmistir.

2. Kuantum bilgisayarlar ve sifreleme odakli kuantum bilgisayarlar (CRQC)

Kuantum bilgisayarlar kuantum bitleri kullanarak ¢aligirlar. Kuantum bitleri elektronlarin manyetik alanina dayanan ve faz tahmin
doniistimlerini kullanan bir islem birimleridir. Klasik bilgisayarlar i¢in polinom zaman bakimindan miimkiin olmayan veya istenen
stire zarfinda gerceklestirilmesi miimkiin olmayan matematiksel hesaplamalarin gergeklestirilmesini saglarlar. Kuantum bilgisayarlar
sifreleme algoritmalarinin analizi gibi belirli hesaplama ydntemlerine yonelik olarak 6zellestirilebilirler. Sifreleme Odakli Kuantum
Bilgisayarlar (CRQC) NSA tarafindan ortaya konulan mevcut sifreleme algoritmalarimi ¢dzmek icin 6zellestirilmis kuantum
bilgisayarlar1 ifade etmektedir. [1,2].
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3. Kuantum hesaplamalarin Klasik sifreleme iizerine etkileri

Kuantum bilgisayarlarin kullanilmasi durumunda klasik sifreleme algoritmalarinin ¢oziilebilecegi Ongériilmektedir. Peter Shor
algoritmasi, agik anahtar (asimetrik) algoritmalarmni (RSA, ECC, DSA) polinom zamanda ¢6zen bir kuantum algoritmasidir[3].
Grover algoritmast ise mevcut 6zel anahtar (simetrik) algoritmalarinin (AES, SHA) giivenlik seviyesini yariya indiren bir
algoritmadir [4].

Sifreleme algoritmalari genellikle tek anahtar kullanan simetrik sifreleme ve birbiriyle baglantili iki anahtar kullanan asimetrik
sifreleme olarak ikiye ayrilir.

3.1. Asimetrik sifreleme

Asimetrik sifreleme olarak da anilan agik anahtar sifreleme algoritmalari; iki matematiksel probleme, ayrik logaritmalarin
hesaplanmasina ve biiyiik sayilarin carpanlara ayrilmasina dayanmaktadir. Asimetrik sifreleme algoritmalari arasinda Diffie-
Hellman, RSA ve Eliptik Egri Sifrelemesi (ECC) bulunur. Kirsch ve Chow, ECC algoritmalarinin degistirilmis Shor algoritmas ile
kirilabileceginden bahsetmektedir [S]. Pross ve Zalka, 160 bitlik bir eliptik egri sifreleme anahtarinin, yaklagik 1000 kiibit bir
kuantum bilgisayarda kirilabileceginden, giivenlik agisindan esdeger 1024 bit RSA sifrelemenin ise 2000 kiibit bir bilgisayar ile
kirilabileceginden bahsetmektedir [6]. Acik anahtar sifreleme algoritmalarin kuantum bilgisayarlara karsi giivensiz oldugu
kanitlanmugtir.

Asimetrik sifreleme algoritmalar gesitli alanlarda kullanilmaktadir:

Acik Anahtar Altyapisi (PKI),

Anahtar Yonetim Sistemleri,

Kimligi Dogrulanmis Web Iletisimi (TLS)

Giivenli Noktadan Noktaya (SSH), Tasima Giivenligi (Osc),

Anahtar Anlagsma, Tanimlama ve Kimlik Dogrulama, Parola Dogrulamali Anahtar Degisimi (PAKE),
PGP/GPG, Giivenli / Cok Amagli Internet Posta Uzantilar1 (S/MIME),

Havadan Yeniden Anahtarlama (OTAR),

Alan Ad1 Sistemi Giivenlik Uzantilar1 (DNSSEC),

Sifreli Dosya Sistemi, Internet Anahtar Degisimi (IKE),

ZRTP (Giivenli VoIP Protokolii)

Bu alanlarin giivenligi bilgi giivenliginin saglanmasinda 6nemli bir yere sahiptir [7].
3.2. Simetrik sifreleme

Simetrik sifreleme olarak anilan gizli anahtarli sifreleme, Glover algoritmasi tarafindan giivenlik seviyesini yariya indirerek
etkilenmektedir. Ornegin; AES-256, mevcut algoritma ile AES-128 seviyesine diisiiriilmektedir. Glover algoritmasinin gizli anahtarli
sifreleme algoritmalarina karsi olan zafiyeti anahtar boyutlarinin iki katina ¢ikartilmasi ile yonetilmeye g¢alisilmaktadir. Glover
algoritmasimim varhigi, kuantum bilgisayarlarin mevcut gizli anahtarh sifreleme algoritmalari iizerinde etkili algoritmalara sahip
olabilecegi 6ngoriisiine neden olmaktadir.

Shor ve Glover algoritmalar1 kuantum bilgisayarlarda ¢alisan algoritmalardir. Teorik olarak bu algoritmalarin ¢alisabilirligi gosterilse
de gliniimiizde agiklandig1 kadartyla mevcut kullanilan algoritmalara tehdit olusturan bir kuantum bilgisayar hala gelistirilememistir.
Giiglii ve bilyilik kuantum bilgisayarlarin kullanima sunulmasi igin ¢ok fazla zamana ve ¢aligmaya gerek duyulmaktadir.

Kuantum bilgisayarlarin tehdit unsuru olarak goriilmesini saglayan “simdi depola sonra ¢6z” (store now, decrypt later) saldirt
modelidir. Bu saldir1 modeli, veri merkezlerinin trafiginin rastgele ya da belirlenmis sekilde kayit altina alinmasi ve sonrasinda
teknolojinin izin verdigi noktada gizli kalmasi gereken verilerin sifrelerinin ¢oziilerek agiga ¢ikmasi olarak tanimlanmaktadir [8].

Tablo 1°’de Amerika Birlesik Devletleri Ulusal Standartlar ve Teknoloji Enstitiisii (NIST) tarafindan yaynlanan kuantum sonrasi
sifreleme raporunda kuantum bilgisayarlarin mevcut kullanilan sifreleme algoritmalar iizerine etkisi 6zetlenmistir.

Tablo 1: Biiyiik Olgekli Kuantum Bilgisayarlarin Sifreleme Algoritmalar1 Uzerine Etkisi [9]

Sifreleme Algoritmasi Tip Kuantum Bilgisayarin Etkisi
AES-256 Simetrik Daha Biiyiik Anahtar Gerekli
SHA-2,SHA-3 | - Daha Biiyiik Anahtar Gerekli

RSA Acik Anahtar Artik Giivenli Degil

ECDSA, ECDH (Eliptik Egri) | Agik Anahtar Artik Giivenli Degil

DSA Acik Anahtar Artik Giivenli Degil

4. Kuantum dayamkh algoritmalar

Biiyiik 6l¢ekli kuantum bilgisayarlarin asimetrik sifreleme algoritmalart lizerinde bir zafiyet olusturacagi bilinmektedir. NIST, ISO
ve ETSI gibi standart kuruluglari kuantuma dayanikli algoritmalarin gelistirilmesine onciiliikk etmektedir. Kuantum sonrasi sifreleme
algoritmalarimnin belirlenmesi i¢in yapilan ¢alismada 2020 yilinda NIST tarafindan 3. tura kalan algoritmalar belirlenmistir. 2022 yili
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icerisinde 4. tur algoritmalarin belirlenmesi beklenmektedir. Bu algoritmalar kod tabanli (cod-based), hash tabanli (hash-based), ¢ok
degiskenli (multivariate), kafes tabanli (lattice-based), siipersingiiler izogeni (supersingular isogeny) yaklagimlardir. Bu algoritmalar,
kuantum bilgisayarlara kars1 zafiyeti olmadig: diisiiniilen sistemlerdir [10,11,12].

NIST yarismasinda 3. tura kalan algoritmalar ile ilgili gelistirilme ¢aligmalar1 stirmektedir. Bu algoritmalarin giivenlik, performans ve
hiz testleri ve degerlendirmeleri devam etmektedir [13].

5. Hibrit sifreleme algoritmalari

Hibrit sifreleme algoritmasi, ayni islevi gergeklestirmek igin iki sifreleme algoritmasi kullanir. Ornegin, bir hibrit sistem bir mesaji
bir sifreleme algoritmasiyla dijital olarak imzalayabilir ve ardindan ayni mesaji ikinci bir algoritmayla yeniden imzalayabilir.
Avantaji, iki sifreleme semasmndan biri tehlikeye girse bile mesajin giivende kalmasidir. Kuantuma dayanikli sifreleme
algoritmalarinin geleneksel algoritmalarla birlikte kullanimi daha kolay etkinlestirme ve daha fazla koruma saglayabilir. TLS ve
IKEv2 protokolleri i¢in cesitli yaklagimlar sunulmustur [14, 15].

6. Sonuclar

Giiniimiizde kullanilan bircok islem artik internet {izerinden dijital alanlarda gerceklesmektedir. Internet iizerinden yapilan tiim
islemlerde veri ve bilgi giivenligi ise sifreleme yontemleri ile saglanmaktadir. Sifreleme algoritmalarima yonelik tehditler; verilerin
gizliligine, bitiinligiine ve kullanilabilirligine karsi tehdit olusturmaktadir. Kuantum bilgisayarlardaki gelismeler kuantum sonrast
sifrelemenin uzun vadede standart haline gelecegini gostermektedir. Giinlimiizde kuantum bilgisayarlarin mevcut sifreleme
algoritmalaria olusturabilecegi saldirilar bilinen saldirilardir. Kuantum alanindaki yeni gelismelerin yeni ve bilinmeyen saldirilara
yol agabilecegi degerlendirilmektedir. Sifreleme algoritmalarinin giiven diizeyi sifre ¢ézme siiresiyle dogru orantilidir ve mevcut
kuantuma dayanikli algoritmalar sifre ¢6zme siirelerinin uzunluguyla dikkat ¢ekmektedir.

Yapilan arastirmalarda; kuantum sonrasi sifreleme algoritmasi olarak Onerilen algoritmalara ait yeterli sayida calismanin
bulunmadigi degerlendirilmistir. Gliniimiizde kuantuma dayanikl sifreleme algoritmalari olarak Onerilen algoritmalara ait uygun bir
sonug elde edilememistir.

Sifreleme algoritmalarin giivenilirlii zamanla yapilacak testlerle ortaya ¢ikacaktir. Kuantum Oncesi standartlastirilmis bir
algoritmanin, kuantum sonrasi bir algoritma ile birlikte kullanimi, uyumluluk ve sertifikasyon sorunlarmin oldugu durumlarda bir
¢Oziim olarak Onerilebilir. Endiistrilere veya devletlere ait diizenlemeler mevcut durum igerisinde saglanirken heniiz
standartlasmamis bir kuantum sonrasi algoritmanin giivenlik endiselerini kismen azaltacaktir. Ayni zamanda kuantum sonrasi
algoritmalarin gelistirilmesi i¢in zaman kazandirirken mevcut sistemlerde kullanilan sifreleme ¢oziimleri igin ek bir giivenlik katmani
olusturacaktir. Bu algoritmalarin erken donemde direkt olarak kullanilmasi yerine hali hazirda kullanilan klasik sifreleme
algoritmalartyla birlikte kullanilmasinin uygun olacagi degerlendirilmistir.
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Abstract

Staphylococcal infections are encountered as a serious problem in Veterinary and Human Medicine, and various epidemiological
studies are needed in Turkey for the control,diagnosis,treatment and eradication of infections. Especially antibiotic resistance in
humans and animals complicate the treatment of infections recently. Methicillin resistance cause major problems in Staphylococcal
infections, specially S. aureus. Although there is more study and articles on dogs in this area, and fewer studies have been done on
cats. The treatment of skin lesions can be difficult when Staphylococcus species seen in microbiological results of pyoderma
infections in cats. In this study, microbiological examination of skin swaps and abscess content that taken from domestic and stray
cats has performed. Pyoderma and pyoderma suspicious skin lesions were taken from 160 cats of different breeds,ages and genders
from veterinary clinics and animal shelters. After isolation of bacteries from samples Gram staining, catalase, oxidase tests were
performed and samples detected as gram positive cocci were identified by BD BBL CRYSTAL G(+) ID KIT. In this study ,
bacterial growth was detected in 128 of 160 samples. BD BBL CRYSTAL G (+) ID KIT was used for 78 of these 128 samples. S.
aureus 12.51%(20), S. cohnii spp.cohnii 0.63%(1), S. epidermidis 1.88%(3), S. felis 8.13%(13), S. haemolyticus 3.13%(5), S.
intermedius 1.88%(3), S. saprophyticus 0.63%(1), S. simiilans 1.88%(3), S. vitulus 1.25%(2), S. xylosus 3.13%(5) were detected as a
result of BBL. Antibiogram test with Kirby Bauer method was performed to Staphylococcus species that detected by BD BBL
CRYSTAL G(+) KIT together with antibiotic resistance and susceptibilities were evaluated according to EUCAST. By looking at the
antibiogram results of the identified Staphylococci, methicillin resistance was also analyzed for S.aureus. Methicillin resistance was
found 89.47%(17) and intermediate resistance was found 10.53%(2). Referring generally to all Staphylococcus species resistance of
Imipenem %1.79 (1), Lizenolid %3.59 (2), Amikasin %3.57 (2), Kloramfenikol %5.36 (3) , Tetrasiklin %41.07 (23), Eritromisin
%39.29 (22), Vankomisin %12.5 (7), Amoksisilin clavulanik asid %37.5 (21), Enrofloksasin %23.21 (13), Gentamisin %25 (14),
Tobramisin %21.43 (12), Cefotaxime %42.86 (24) ,Trimethoprim siilfamethoxazole %26.79 (15) were determined. In addition
multi antimicrobial resistance was detected in S. aureus with methicillin resistance. The importance of microbiological diagnosis and
antimicrobial resistance is very significant. Antibiotic resistance, which occurs as a result of uncontrolled use of antibiotics, poses as
a problem in diseases and their treatment.

Keywords : Staphylococcus spp. , Antimicrobial resistance , BD BBL CRYSTAL ID KIT, Methicillin resistance.
1. Giris

Deri, antijenlere karsi ikinci bir bariyer olarak gérev yapan viicuttaki en genis organdir. Derideki defektler ¢evreden bakteri ve
toksinlerin viicuda girmesine izin verebilir. Viicut ¢esitli mikroorganizmalari biinyesinde barindirarak kolonize eder. Bu
mikroorganizmalar, bagigiklik sistemini kontroliinde olup patojenik mikroorganizmalarin biiyiimesini engelleyerek faydali olabilir
veya etkilenen dokularda hastalik iireten patojenik etken olabilirler. Deri mikrobiyotasindaki degisiklikler ile hastalik arasinda bir
iliski oldugu goriliir.

Deri lezyonlari genel olarak primer veya sekonder olarak ortaya ¢ikarlar. Primer olaylarda lezyonlarin goriintiisii diagnostik 6neme
sahipken, sekonder olaylarda bu lezyonlarin diagnostik 6nemi azdir . Primer lezyonlar dogrudan hastalik siireciyle alakalidir. Deri
hastaliklar1 bakteriyel , viral , paraziter , mikotik , alerjik, otoimmun yetmezlik , metabolik ve besin yetersizliklerinden kaynakli
olabilir.

Pyoderma derinin iltihapli ve bakteriyel enfeksiyonlarindandir. Genellikle derinin tirmalama, travma, tahris ve 1sirik yarasi gibi
nedenlerle enfekte olmasindan kaynaklanir. Enfeksiyon etkenlerinin basinda Staphylococcus aureus gelir. immun yetmezlik bulunan
hayvanlarda sekonder, lokal ve yiizeysel pyodermalar yayilma egilimi gosterirler. Ayrica sistemik hastaliklar, alerji ve dig parazitler
deride pyoderma riskini artirir. Pyodermalar akut veya kronik, yiizeysel veya derin , lokal veya yaygin olabilirler. Bu durum etkene,
derinin bozukluk derecesine ve tahribatin siddetine baglidir.

Pyoderma enfeksiyonlarinda birincil bakteriyel etken stafilokok tiirleri olup bunun yaninda Pseudomonas spp., Proteus spp., E.coli,
Streptococcus spp. pyoderma olusumunda etkili olan bakterilerdir. Bunlarin yami sira endemik olarak Clostridium spp.,
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Actinobasillus spp., Mycobacterium spp., Actinomyces spp., Nokardia spp. gibi bakteri tiirleri de gerek bulagma sonucu gerekse
sekonder olarak deri enfeksiyonlarina neden olur. Kedilerde pyodermaya neden olan stafilokok tiirleri baslica S. aureus, S.
intermedius, S. felis, S. xylosus, S. haemalyticus’tur.

Stafilokoklar; giftler, tetradlar , daha siklikla diizensiz kiimeler veya "iiziim salkimlar1" halinde gruplanma egiliminde olan ortalama
0,8 ila 1 um ¢apa sahip Gram pozitif koklardir. Koloniler genellikle diizenli , kenarli ve beyazdir. Hareketsizdirler, spor yapmazlar ve
cogu tiir fermentatif metabolizmaya sahip fakiiltatif anaeroblardir. Genellikle katalaz pozitif ve oksidaz negatiftirler. Kati1 besi
yerlerinde, besi yeri ve inkubasyon kosullarina bagli olarak genellikle pigmentli, opak, kenarlar diizgiin, S tipli, yuvarlak ve 2-4 mm
capinda koloniler olustururlar.

Stafilokoklar apse olusumu ve supurasyon ile iligkili pyojenik bakterilerdir. Patojenik stafilokok tiirleri bir kutanéz lezyonu takiben
dokulara sizabilir ve genellikle enfeksiyon bolgesinde lokalize kalan supuratif lezyonlar iretebilir. Stafilokok izolatlarinda bu
patojeniteyi belirlemek igin koagiilaz testi, DNase testi, proteinA testi yapilir. Enzimler arasindan stafilokinaz, koagiilaz,
hyaliiranidaz, lipaz, kollogenaz, proteaz, niikleaz ve iireazlar stafilokok enfeksiyonlarinin patogenezinde rol oynar. Genellikle
koagiilaz patojenite ile iligkilidir.

Patojenite , iiretilen enzimler , toksinler, stafilokok tiirlerine gore farklilik gdsterebilir. Onemli stafilokok tiirleri ; Staphylococcus
aureus subsp. anaerobius, S. chromogenes , Staphylococcus delphini , Staphylococcus felis , Staphylococcus hyicus
Staphylococcus aureus , Staphylococcus pseudintermedius , S. epidermidis , S. xylosus , S. intermedius , S. haemolyticus ,
Staphylococcus schleiferi subsp. coagulans “tir.

Laboratuvar teshisinde izolasyon siirecinde orneklerin ekimi igin olagan ortam kanli agardir (tercihen %5’lik koyun kani). Cogu
stafilokok tiirii icin, ekim yapilmis petri kaplari aerobik olarak 35-37 © C'de 24 - 48 saat inkiibe edilir. Kanli agarda, stafilokoklarin
bol miktarda biiytiimesi genellikle 18- 24 saat iginde gerceklesir. Mac Conkey agara , numunelerde de bulunabilecek Gram negatif
bakterileri tespit etmek i¢in paralel olarak ekim yapilir. Ekim sonunda iireyen bakteriler klasik identifikasyon testleriyle bakteri tayini
yapilabilir . Ekstradan cesitli biyokimyasal test tabanli ticari kitler mevcuttur. Molekiiler teshis yontemleriyle de bakteri tayini
yapilabilir.

2. Materyal metot

Ankara ilinde bulunan 6zel pet klinikleri, Ankara Universitesi Veteriner Hastanesi, Kegitren ve Baglum Hayvan Barinaklar1 Ekim
2021 — Nisan 2022 tarihleri arasinda ziyaret edilerek numune toplandi. Farkli irklarda, yaslarda, cinsiyetlerde, yasam alanlarinda 160
farkli kediden pyoderma gériiniimiinde olan deri lezyonlarindan 6rnekler deri kazintis1 ve svap kullanarak alindi.

Laboratuvara getirilen numunelerin ekimi steril 6ze yardimiyla %5’lik koyun kanli agara, nutrient agara ve Mac Conkey agara
yapildi, sonrasinda 37°C’de 24 saat siireyle aerobik atmosferde etiivde inkiibasyona birakildi. Ureyen koloniler morfolojileri ve
hemoliz 6zelliklerine gore degerlendirildi. Uzeri diizgiin, yuvarlak kenarli, 1-2 mm ¢apinda sar1, gri, beyaz renkli koloniler stafilokok
stipheli olarak degerlendirildi. Karisik iireyen besi yerleri pasajlanarak saflastirildi. Stafilokok siipheli bakterilere identifikasyon
amactyla gram boyama, katalaz ve oksidaz testleri yapildi. Identifikasyon testleri sonucunda stafilokok siipheli olarak tespit edilen
etkenlerin kesin teshisi i¢in BD BBL Cyrstal Gram (+) ID Kit’in hazirliklarina baslandi.

Stafilokok haricinde tireyen diger bakterilerin identifikasyonu i¢in de Gram boyama, katalaz, oksidaz, Triple Sugar Iron (TSI) , sitrat
, ure, oksidasyon fermantasyon (O/F) testleri ve bazi bakteriler icin Gram (-) BD BBL Cyrstal ID Kit’leri bakildi. Numunelerden
c¢ikan bazi mantar stipheli 6rnekler icin de SDA’ya ekim yapilarak laktofenol pamuk mavisi boyasi ile mantar tespit edildi.

BD BBL Crystal Gram (+) Id Kit i¢in %5’lik koyun kanli agarinda saf olarak tireyen koloniler Gram boyamada Gram (+)
boyandiktan sonra bu numunedeki kolonileri BD BBL Cyrstal GP ID inokiilum sivist tiipiinde siispansiye edilerek yaklasik 10-25
saniye stiresince vortekslendi. Bulaniklik McFarland’da 0,5 bulaniklik derecelendirmesi arasinda ayarlanarak tekrardan vortekslenme
islemi sonrasinda inokulum igeriginin tamami hedef baz alanina bosaltildi. Tiim kuyucuklar dolana kadar hafif el hareketleriyle
yuvarlama islemi uyguland: ve sivinin fazlasi bas kisma dogru yuvarlandiktan sonra diiz bir alana yerlestirildi. ID Kit’in baz kapag1
hedef baz alammn {istiine gelecek sekilde hizaland1 ve kapak kapatildi. inkubasyon igin 35-37°C’de 16-18 saat etiivde bekletildi.
Inkubasyon sonunda kitler panel gériintiileyicisine konularak floresans ve normal 1g1k altinda incelenen renklerine gore manuel kod
defterine pozitif ve negatif olarak isaretlenildi. Pozitif degerler siitundaki say1 degerine gore alt alta topland1 ve ¢ikan ID kod BD
BBL Crystal ID sistemi elektronik kod defteri kurulu olan bilgisayara girilerek bakterilerin identifikasyonu yapildi.

Antimikrobiyal Duyarhlik Testi (Kirby-Bauer Methodu) icin %5’lik koyun kanli agarda saf olarak iireyen stafilokok
kolonileriden, steril tiipe hazirlanan 2 ml’lik FTS igine birka¢ koloni konuldu. Cozelti 10-15 saniye vortekslendikten sonra
McFarland’da 0.5 deger araliginda bulaniklik tespit edildi. Hazirlanan numuneler steril swap yardimiyla miiller hinton besi yerinin
her yerine yaydirildi. Antibiyotik diskleri steril pens ile teker teker yerlestirilir. BBL sonucunda Staphylococcus aureus gikanlara ek
olarak Metisilin diski eklenir. Diskler yerlestirildikten sonra 16-18 saatlik inkubasyona birakilir. Inkubasyon sonunda degerlendirme
i¢in cetvel yardimiyla milimetre ¢ap olciimii yapihr. Olgiilen degerler kaydedilerek EUCAST ve CLSI ‘ya gore direng ve
duyarliliklarma bakilir.

3. Bulgular

Calisma igin toplanan 160 numunenin %44,38’1 (71) evcil , %55,63’1 (89) sokak hayvamdir. Yas bakimindan %45,63’i (73) 1 yas
alt; %54,37’si (87) 1 yas istiindedir. Cinsiyete gore %51,25 (82) oraninda disi ve %48,75 (78) oraninda erkektir. Irklar
incelendiginde en yiiksek oranda %77,5 (124) tekir bulunmaktadir. Antibiyotik tedavisi siirecindeyken alinan numuneler érneklerin
%55,63’tinii (89) olusturmaktadir. Mikrobiyolojik sonu¢ bakimindan %20 (32) oraninda iireme olmadii %80 (128) oraninda
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iiremenin oldugu goriilmektedir. Ureme olanlarda Mikrobiyolojik sonu¢ bakimindan %44 (56) oraninda Staphylocoocus ailesi
oldugu, %56 (72) oraninda diger tiir bakteriler oldugu gériilmektedir.

Tablo 1. Ureme Olanlarda Mikrobiyoloji Sonuclar ile Degiskenler Arasindaki iliski

Mikrobiyolojik Sonu¢ - .
Staphylococcus spp. Diger Toplam Ki Kare Testl
n % N % n % | KiKare p

Evcil 24 42,86 37| 51,39 | 61 | 47,66

Evcil/sokak Sokak 32 57,14 35| 48,61 | 67 | 5234 | 0919 | 0,338
Toplam 56 100 72| 100 | 128 | 100
1 yas alt1 21 37,5 40 | 55,56 | 61 | 47,66

Yas 1 yas iistii 35 62,5 32 | 44,44 | 67 | 52,34 | 4,117 | 0,042
Toplam 56 100 72| 100 | 128 | 100
Disi 27 48,21 42| 58,33 | 69 | 5391

Cinsiyet Erkek 29 51,79 30| 41,67 | 59 | 46,09 | 1,298 | 0,255
Toplam 56 100 72| 100 | 128 | 100
Ankara kedisi 1 1,79 0 0 1 0,78
Bombay 0 0 1] 139 1 0,78
British 2 3,57 8 [ 1111 ] 10 | 7,81

Scottish 6 10,71 11 | 15,28 | 17 | 13,28 A

i3 Siyam 0 0 1] 139 | 1 | 078 0,208
Tekir 47 83,93 50 | 69,44 | 97 | 75,78
Van kedisi 0 0 1] 139 1 0,78
Toplam 56 100 72| 100 | 128 | 100
Yok 29 51,79 36| 50 65 | 50,78

Tedavi durumu Var 27 48,21 36 50 63 | 49,22 0,04 0,841
Toplam 56 100 72| 100 | 128 | 100

Tablo 2. Ureyen bakterilerin total numune sayisina gore yiizdelikleri

Mikrobiyolojik Sonu¢ n | % | Bakteri Yiizdelikleri
Acinetobacter 21125
Aerococcus ssp 110,63
Aerococcus urinae 21125 2,51
Aerococcus viridans 1] 0,63
Bacillus spp 311,88
Clostridium perfingens 1] 0,63
E.coli 31188
Enterobacter cloacea 1] 0,63 188
Enterobacter spp 21125 '
Enterococcus faecium 41 25 375
Enterococcus spp 21125 '
Fusobacterium necrophorum 11063
Haemophilus spp 11063
Klebisella pneumoniae 110,63 126
Klebsiella spp 11063 '
Leuconostoc lactis 10,63
Maya / Candida 17 110,63
Micrococcus Kristinae 1] 0,63
Micrococcus luteus 21125 6.26
Micrococcus species 41 25 !
Micrococcus spp 311,88
Microsporium canis 311,88
Neisseria canis 2| 125 188
Neisseria spp 1063 '
Staphylococcus aureus 20|12,51
Staphylococcus cohnii spp cohnii | 1 | 0,63
Staphylococcus epidermidis 311,88
Staphylococcus felis 13| 8,13 35,05
Staphylococcus haemolyticus 51313
Staphylococcus intermedius 311,88
Staphylococcus saprophyticus | 1 | 0,63
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Tablo 2°nin devamm

Mikrobiyolojik Sonu¢ n | % |Bakteri Yiizdelikleri
Staphylococcus simulans 3 11,88
Staphylococcus vitulus 2 125
Staphylococcus xylosus 5 1313
Streptococcus equi ssp zooepidemicus | 1 | 0,63

Streptococcus spp 6 |3,77 5,03
Streptococcus vestibularis 1 10,63
Tricophyton 3 [1,88
tireme (-) 32| 20

Weeksella virosa/zoohelcum 1 0,63
Toplam 160 | 0,22

Tablo 3. Antimikrobiyal diren¢ ve duyarhlik yiizdelik tablosu

Test Ki Kare Testi
Direncli Orta Diizey Duyarh Toplam

n % n % n % n % | Ki Kare p
Tetrasiklin 23 14107 | 6 |[10,71 | 27 |4821| 56 | 100
Eritromisin 22 13929 | 1 1,79 33 |5893| 56 | 100
Imipenem 1 1,79 0 0 55 19821 | 56 |100
Vankomisin 7 125 | 13 | 2321 | 36 |6429| 56 |100
Amoxicilin clavulanic acid 21 | 375 0 0 35 62,5 56 | 100
Linezolid 2 3,57 0 0 54 196,43 | 56 | 100
Enrofloxacin 13 [ 2321 | O 0 43 | 76,79 | 56 100

Antibiyotik Gentamisin 14 25 0 0 42 75 56 | 100 * 0,001

Tobramisin 12 (2143 ] 0 0 44 | 7857 | 56 100
Amikacin 2 3,57 0 0 54 19643 | 56 | 100
Cefotaxime 24 14286 | O 0 32 | 5714 | 56 |100
Cloramfenikol 3 5,36 0 0 53 | 9464 | 56 |100
Trimethoprim sulfamethoxazole | 15 | 26,79 | 0 0 41 [ 7321 | 56 | 100
Metisilin 17 8947 | 2 | 10,53 0 0 19 |100
Toplam 176 | 2356 | 22 | 2,95 | 549 | 7349 | 747 | 100

Staphylococcus tiirlerine bakilan antibiyogram sonuglarinda imipenem antibiyotigine direngleri %1,79 (1) iken duyarlilik %98,21
(55) linezolide antibiyotigine direnci ise %3,59 (2) duyarlilik ise %96,46 (54) , amikacin antibiyotigine ise direngleri %3,57 (2)
duyarliliklar1 ise %96,43 (54) olarak saptanmistir. kloramfenikol de direnclilik %5,36 (3) iken duyarlilik %94,64 (53) olarak
bulunmustur. Tetrasiklin antibiyotigine baktigimizda direngliligi %41,07 (23) duyarliligi ise %48,21 (27) olarak saptanmustir.
S.aureus’a metisilin bakildiginda %89,47 (17) direnglilik saptanmistir. Orta diizey direnglilik ise %10,53 (2) bulunmustur. Metisilin
duyarliligr S.aureus numuneleri arasinda saptanmistir.

4. Tartisma — sonu¢

Bu caligmada kedilerin deri lezyonlarindan alinan 6rnekler pyoderma yoniinden incelenmis olup stafilokoklarin varligi ve suslari
belirlenmistir. Kliniklerden ve baz1 bariaklardan toplanan 160 numune konvansiyonel mikrobiyolojik tekniklerle incelenmis ve %80
oraninda lireme gozlemlenmistir. 1998 yilinda kediler iizerinde yapilan bir ¢alismada da 148 kediden toplanan numunelerin %66
‘sinda mikrobiyal tireme gézlemlenmistir. (Lilenbaum ve ark.) giincel olarak yapilan bir diger calismada ise 360 kediden toplanan
numunelerde %88.8 oraninda patojen iireme tespit edilmistir.

Uremeler sonucunda izole edilen bakteriler Gram boyama , katalaz ve oksidaz testleri yapilarak stafilokok siipheli izolatlar BD BBL
CRYSTAL ID KiT’iyle teshis edilmistir. Ureme gozlenen %43.75°1 (56) Stafilokok suslar1 olusturmaktadir. Qekwana ve ark.’nin
yaptig1 ¢alismada 216 kediden toplanan &rneklerin %17.6 oraminda stafilokok pozitif olarak saptanmistir. Iber yarimadasinda 789
kediden toplanan numunelerin mikrobiyolojik incelemesinde %30’unda stafilokok etkeni tespit edilmistir . Lienbaum ve ark.’nin
yaptig1 calismada ise 148 kediden toplanan Orneklerin incelenmesi sonucunda %66.21 oraninda stafilokok cinsine ait etken
izolasyonu yapilmustir.

Stafilokok siipheli etkenler BBL CRYSTAL ID KiT’iyle identifiye edilmistir ve gesitli stafilokok suslarmin varlig1 belirlenmistir. Bu
suslardan en ¢ok izole edilenler sirasiyla S.aureus (20), S.felis (13), S.xylosus (5), S.haemolyticus (5), S. epidermidis (3), S.
intermedius (3), S. simulans (3), S.vitulus (2), S. cohnii spp cohnii (1) ve S. saprophyticus (1) seklindedir. Qekwana ve ark.nin yaptigi
calismada en baskin olarak S. intermedius (17) sonrasinda S.aureus (7), S.felis (2) ve S. simulans (2) olarak belirlenmistir.
Avusturalya’da yapilan bir ¢alismada at , kedi ve kopeklerden izole edilen 877 stafilokok izolatinda en fazla koagulaz pozitif olan
S.pseudintermedius (629) ve S.aureus (117) identifiye edilmistir. Identifiye edilen 629 S.pseudintermedius izolatlarmin %2.1 inin
kediler olusturmaktadir ve 117 S.aureus izolatlarinin %14.5 i kedilere aittir. Koagulaz negatif stafilokoklara bakildiginda ise en ¢ok
S.felis (34) goriilmiistiir. iber yarimadasindan kedilerde saptanan 132 stafilokokkal etkenin suslarma bakildiginda ise S. aureus (14),
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S.epidermidis (12), S. felis (12), S.pseudintermedius (11), S.schleferi (2) tespit edildigi goriilmektedir. Lienbaum ve ark.’nin yaptigi
caligmada ise koagulaz negatif stafilokoklar pozitiflere gore daha ¢ok izole edilmistir ve en ¢ok izole edilen tiir S.felis (37) tir.
Koagulaz pozitiflere bakildiginda ise S.intermedius (26), S.aureus (14) suslarinin daha sik gériildagii raporlanmigtir.

Saptanan stafilokok suslarin Kirby-Bauer disk difiizyon yontemiyle antibiyogram testleri yapilmistir. Antibiyogramda kullanilan
antibiyotikler EUCAST ve CLSI standartlarina bakilarak belirlenmis ve sonuglari degerlendirilmistir. Bu g¢alismada kullanilan
antibiyotikler; Gentamisim (GM) , Amikacin (AN) , Tobramysin (NN), Enrofloxacin (ENR), Cefoxaxime (CTX) , Vancomisin (VA),
Trimetoprim siilfamethoxazole (SXT), Amoksisilin clavulanik acid (AMC), Eritromisin (E) , Tetrasiklin (TE), Linezolid (LZD),
Kloramfenikol (C), imipenem (IPM), Metisilin (MET)‘dir.

Yapilan antibiyogramlar sonucunda metisilin haricinde Cefotaxime’e karsi direng %42,86 (24) olarak belirlenmis ve en fazla
direnclilik oranmin cefotaxime ait oldugu gozlenmistir. Kullanilan diger antibiyotiklere karsi dirence bakildiginda ise sirasiyla
tetrasiklin %41,07 (23), eritromisin %39,29 (22), amoxicilin clavulanic asid %37,5 (21), trimethoprim-sulfamethoxazole %26,79
(15), gentamisin %25 (14) , enrofloxacin %23,21 (13) , tobramisin %21,43 (12) , vankomisin %12,5 (7) , kloramfenikol %5,36 (3),
amikacin %3,57 (2), linezolid %3,57 (2), imipenem %1,79 (1) seklindedir. Stafilokok cinsi iizerine yapilan antibiyotik direng
duyarlilik test galigmalarina bakildiginda ise ; 1998 yilinda lilenbaum ve ark.’lari stafilokok izolatlarinin beta lactam grubu
antibiyotiklere kars: yiiksek direngli oldugunu belirlemis ve bu grupta yer alan ampisilin e karst direncin en yiiksek oldugunu
raporlamistir. Qekwana ve arkadaglarinin yaptig1 giincel ¢aligmada ise antiboyotik direng profillerinin belirlenmesinde beta lactam
grubu antibiyotiklerine karsi direncin diger gruplara gore daha yiiksek oldugunu raporlamistir. Kullanilan ortak antibiyotiklere
bakildiginda ise diren¢ orani sirasiyla trimetoprim siilfamethoxazole %10.5 , enrofloxacin %7.9 , kloramfenicol %5,2 , amikacin
%2,7 , amoxicilin clavulanic asid % 2,7 ve gentamicin %2,7 olarak tespit edilmistir.

1998 yilinda yapilan Lilenbaum ve ark. ‘larinin galigmasinda kedi deri lezyonlarindan izole edilen stafilokoklara karsi en etKkili
antibiyotigin gentamisin oldugu belirlenmistir ve bu duyarliligin yillar boyunca korunacagini diisensede yaptigimiz ¢alismada giincel
olarak bakildiginda bu kaninin yanlis oldugu kanitlanmistir. Eski nesil antibiyotiklerin direng profillerinin zaman gectikge yiikseldigi
yapilan giincel ¢alismalarda ortaya konmustur.

Bu ¢alismada izole edilen S.aureus suslar1 metisilin direnci yoniinden incelenmis olup % 89,47 (17) oraninda direnglilik ve %10,53
(2) orta diizeyde direnglilik belirlenmistir. Metisiline karsi duyarliliga bakildiginda ise higbir S.aureus izolatinda duyarlilik tespit
edilmemistir. Avustralyada yapilan ¢alismada kedi at ve kopeklerden izole edilen S.aureus suslarinda metisilin direncinin %12,8
oldugu belirlenmistir. kedilerden izole edilen S.aureus suslar1 ayrica metisilin direngliligi yoniinden degerlendirildiginde bu oranin
%17,6 oldugu sonucuna varilmistir. Lilenbaum ve ark. S. aureus suslarina metisilin direngliligi yoniinden incelediklerinde izolatlarin
%21,4 tiniin metisilin direncli gruba ait oldugu bulunmustur.

Metisiline direngli S.aureus (MRSA) suslarinda ayn1 zamanda tetrasiklin , eritromisin , amoxicilin clavulanic asid , trimethoprim-
stilfamethoxazole antibiyotiklerine karsi da direnglilik tespit edilmis olup ¢oklu ilag direncinin varligi gézlemlenmistir. Morris ve
ark. ‘larmin yaptigi calismada MRSA izolatlarinin, florokinon ve macrolit grubu antibiyotikler basta olmak tizere birgok
antimikrobiyal ajana kars1 direngli oldugunu raporlamigtir. Hanif ve ark. 2019 yilinda yaptig1 ¢oklu ila¢ direnci ¢alismasinda ise
benzer bir sekilde S.aureus larin ¢ogu antibiyotige karsi direncli oldugu gézlemlenmistir.

4.1. Sonug¢

Kedi ve kopeklerde goriilen deri lezyonlarinin sagaltiminda yaygin ve cesitli antibiyotik kullanimi, enfeksiyoz bakteriyel etkenlerin
kullanilan antibiyotiklere karsi ila¢ direncin gelismesine neden oldugu bu calismada yapilan duyarlilik testlerinden elde edilen
bilgiler ile birlikte yapilan diger g¢alismalarla benzerlik gosterdigi goézlemlenmistir. Kedi ve kopeklerde gozlemlenen deri
lezyonlariin tedavisinde genis spektrumlu antibiyotiklerinin kullanilmasi, hayvan hastanelerinde ve kliniklerde deri lezyonu yapilan
hayvanlardan bakteriyolojik teshis yapilamamasi veya bakteriyoloji laboratuvarlari ile birlikte ortak bir sekilde galisilamamasina
bagli olarak deri lezyonuna sebep olan etkenlerin mikrobiyolojik teshisinin yapilamamasi ve buna bagli olarak bakteriyel etkenlere
karst uygulanacak antibiyotiklerinin se¢iminin yapilabilmesi igin gerekli olan antiduyarlilik testlerinin yapilamamas: neticesiyle
yanlis veya uygun olmayan antibiyotiklerin kullanilmasi antibiyotiklere kars1 direncin gelismesine sebep olmaktadir.

Antibiyotiklere karsi direngli bakterilerin giliniimiizde de gelismeye devam etmesi gelecekte kedi ve kdpeklerde goriilen deri
lezyonlariin sagaltiminda olumsuzluklara ve tedavinin basarisiz olmasina neden olacak potansiyel bir risk faktoriidiir. Bu sebeple
klinik teshisi yapilan deri lezyonlarina sebep olan etkenlerin belirlenip, etkene karsi kullanilacak antibiyotigin segilmesi i¢in
duyarlilik testlerinin mikrobiyoloji laboratuvari ile birlikte dogrudan galisilarak uygun antibiyotiklerin segilmesi klinik mikrobiyoloji
ve antibiyotige karsi direngli bakterilerin gelismemesi adina dnem arz etmektedir. Kedi ve kopeklerde deri lezyonuna sebep olan
etkenlerin teshisinde daha kolay daha ucuz ve etkili yontemlerinin gelistirilmesi olduk¢a 6nemli bir konu haline gelmistir. Hayvan
hastaliklarinin tanisinda daha dogru sonuglarin alinmasi ve daha uygun tedavi protokollerinin belirlenmesi i¢in hayvan hastaneleri,
klinikler ile mikrobiyoloji laboratuvarlarinin birlikte calisilmasina ihtiya¢ duyulmaktadir.
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Abstract

In this study, the effects of antenna radiation on the equipment under test (EUT) were investigated by the RS103 test defined in the
MIL-STD-461G standard. For this purpose, Electric Field Generator and Biconical Antenna radiating between 30MHz — 100MHz
were used. It has been observed that different currents occurred on the EUT cable under the same electric field. In addition, in order
to examine the effect of different currents, the same test setup has been organized with a digital thermometer. It is revealed that EUTSs
did not show similar behavior when subjected to different antennas providing the same conditions.

Keywords: Electromagnetic compatibility, electric field generator, biconical antenna, RS103.
1. Giris

Askeri platformlarin ihtiva ettigi elektronik sistemlerin sayist ve karmasik yapist geligsen teknoloji ile artmaktadir. Bu durum platform
tizerinde istemli ve istemsiz bircok elektromanyetik giiriiltiiniin olusmasina neden olmaktadir. Deniz, hava ve kara muharebe
sahalarinda kullanilmak iizere gelistirilen ve platformlara yerlestirilen elektronik sistemler, gorevini yerine getirebilmek i¢in kendi
icinde ve birbiri ile elektromanyetik olarak uyumlu ¢alismak zorundadir. Bu sayede elektronik sistemler kendilerinden beklenen
performansi gdsterebilmektedir.

Elektronik harp sistemleri, gliniimiizde sadece gorev odakli ¢alismanin yani sira, gérev sahasindan veri toplama ve degerlendirme
islevlerine de sahiptir. Hareketli bir platformdan veri toplamak i¢in hem platform iizerinde radyo frekansinda (RF) ¢alisan sistemlerin
kullanilmas1 hem de yer istasyonlar: ile haberlesme yetenegine sahip olmasi gerekir. Platform {izerinde bulunan verici sistemler
isinim  yolu ile yaymim yapmakta olup, platformda kullanilan elektronik sistemleri de istenmeyen i1sinimlara maruz
birakabilmektedir. Elektronik harp ortaminda kullanilan platformlar ve sahip olduklar1 RF alici-verici sistemlerin bir kismu Sekil 1’de
paylasilmistir (Pomerleau, 2016).

Sekil 1’de paylasilan harp veya gorev ortaminda karasal TV, GSM, Radyo gibi ¢esitli modiilasyonlarda siirekli yayin yapan sistemler
bulunmaktadir. Askeri platformlarda ise yer tespiti, diigman algilama ve haberlesme amagli birgok alici-verici sistemler
kullanilmaktadir. Bu yayinlar istemli olarak yapilmaktadir. Istemli tehditler disinda bir de diisman tarafindan yapilan RF tehditler
bulunmaktadir ve bu tehditler muhatap sistem i¢in istenmeyen yayinlar olmaktadir.

Tasarlanan bir sistemi sahaya siirmeden Once laboratuvarda belirli kosullarda teste tabi tutmak gerekmektedir. Burada amag,
elektromanyetik tehdidin sistem iizerindeki etkilerini laboratuvar ortaminda tespit ederck sahada karsilasilacak olasit bozulmalarin
Oniine tasarim agsamasinda gegmektir.
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Sekil 1: Elektronik harp ortamina ait ¢esitli RF tehditler

MIL-STD-461G standardi, askeri cihazlarin birbiri ile ve entegre edilecegi platform ile elektromanyetik olarak uyumlulugunu kontrol
eden gereksinimleri igermektedir. Standart, test altindaki cihazin emisyon degerleri igin kullanilacagi platforma gore limitler
belirlerken, bagisiklik testi icin uygulama seviyeleri belirlemektedir. Askeri cihazlarin kullanildigi muharebe sahasinda istemli veya
istemsiz olusan 1s1mmim yolu ile tehditlerin etkilerini gormek amaciyla MIL-STD-461G standardi, RS103 testini gereksinim olarak
belirlemistir. RS103 testi, 2MHz — 40GHz araliginda bir¢ok farkli anten ile gerceklestirilmektedir. Kullanilan verici antenlerin yayin
araliklar alt veya st frekans bandinda kesisebilmektedir. Elektrik alan iireteci ve bikonik anten, 30MHz — 100MHz frekans
araliginda yayin yapabilme yetenegine sahiptir. Her iki anten RS103 testinde 30MHz — 100MHz frekans araliginda yayin yapmak
amaci ile elektromanyetik uyumluluk testi yapan laboratuvarlarda kullanilmaktadir.

RS103 testi, belirli frekanslarda test altindaki cihaz tizerinde olusturulmasi gereken elektrik alan seviyelerini belirtirken, kullanilacak
antenlerin ¢esitlerini detaylandirmamaktadir. Bu tercih test laboratuvarlarinin kararma birakilmigtir. Bu durum 6l¢iim sonuglarinda
farkliliklar yaratilabilmektedir.

Test swrasinda kullanilacak olan antenlerin 3dB huzme genisliginin katalog verisinden alinarak kullanilmasi yerine kalibre
edilmesinin de sonuglar arasinda farklilik olusmasina neden olabildigini ¢aligmalar gostermistir (Yan-xing, 2009).

Ayni sekilde kullanilan antenlere ait kol uzunluklarinin degistirilmesinin test altindaki cihaz {izerinde olusturulan elektrik alanin
homojenligini etkiledigi de yapilan aragtirmalar ile gosterilmistir (Cakir vd., 2021).

Bu calismada, antenlerin test sonuglarina etkileri incelenmis olup, ayni elektrik alan seviyelerini olusturmalarina ragmen, 1sima
deseni farkliliklar: test altindaki cihazin etkilenme seviyelerinde tutarsiz sonuglarin ortaya ¢ikmasina neden olmaktadir.

2. RS1083 testi

RS103 testi, donanim, cihaz veya sistemlerin kullanilacagi ortamda maruz kalacagi 1sinim yollu tehditleri laboratuvar ortaminda,
MIL-STD-461G standardinda belirtilen kosullara gore uygulamay1 hedeflemektedir. Standart, testin uygulanabilir oldugu frekanslar1
10kHz — 40GHz olarak belirlemistir. Bu frekans araliklari standardi olusturan komite {iyeleri tarafindan sahadan toplanan veriler ile
elde edilmistir.

RS103 testinin uygulanmast igin standart belirli kosullar dne siirmektedir. Testi gergeklestirmek icin dncelikle 10kHz — 40GHz
frekans bandinda 1s1nim yollu giiriiltiileri disarda tutmaya yarayan yari yankisiz oda ihtiyact bulunmaktadir. Bu 6n kosul saglandiktan
sonra standart testin gerceklestirilmesi icin test edilecek ekipmanin yankisiz odaya yerlesimini Sekil 2’de paylasilan genel test
diizenegi ile gostermistir (MIL-STD-461G, 2015).

Sekil 2 incelendiginde; test altinda cihaz ve kablosu iletken zeminli bir masa iizerine yerlestirilmektedir. Test altindaki cihaz masaya
topraklanmis durumdayken, kablolari ise iletken zeminden Scm kalmliktaki yalitkan bir malzeme ile izole edilmektedir. Test masasi
lizerine, masaya paralel olarak, ilk 2 metresi serilen kablolar gergek senaryodaki kullanima en yakin olacak sekilde hazirlanmaktadir.
RS103 testinde kullanilacak temel ekipmanlar ise;

e  Test frekansina uygun anten,
e  Elektrik alan okuma probu

Bu ekipmanlar diginda kullanilan sinyal iireteci, RF gii¢ yiikseltici, RF kablolar belirli sartlar1 sagladigi igin farkli marka model
kullaniminin test sonuglari etkisi olmadigi degerlendirilmektedir. MIL-STD-461G standardi, RS103 testi i¢in, verici antenin test
altindaki cihazdan 1 metre uzaga yerlestirilmesini isaret etmektedir. Anten merkezinin ise yerden 120 cm yukari olmas: gerektigi
standartta yer almaktadir.
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Sekil 2: MIL-STD-461G standardinda tanimh genel test diizenegi
3. Anten tipi

RS103 testinde kullanilacak antenler standartta tanimli degildir. Bu nedenle laboratuvarlar standartta tanimli elektrik alani test
altindaki cihazda 1 metre mesafeden iiretebilen piyasada bulunan antenleri tedarik etmektedir. 30MHz — 100MHz araliginda bilog
anten, bikonik anten, elektrik alan iireteci, iletim hatt1 anteni gibi cesitli antenler kullanilabilmektedir (Macnamara, T. M. 2018).
Yaygin olarak kullanilan anten cesitleri ise elektrik alan iireteci ve bikonik antendir.

Bu calismada, elektrik alan iireteci olarak Amplifier Research firmasinin ATP10K100M model elektrik alan tireteci ve Schwarzbeck
marka BBAE 9179 model bikonik anten karsilastirmak amaci ile kullanilmistir. Kullanilan antenlere ait gorseller Sekil 3’te

" 'rrTrTrTTT
T4++4+4+++

Sekil 3: a) E-alan iireteci b) Bikonik anten

Teorik olarak elektrik alan {ireteci bir anten degildir fakat test laboratuvarlarinda kullanimi yaygmdir (D’Arcangelis, T., 1998).
Elektrik alan iiretecinin bu durumu iki farkli verici antenin test altindaki cihazdaki etkilenme seviyelerinin karsilastirildigi bu
calismaya temel olmustur.

4. Deney diizenegi ve yontem

Deneylerde Sekil 2°de verilen genel test diizenegi iki farkli test altindaki cihaz ile ele alimmustir. Sekil 4’te paylasilan ilk diizenek
yardimci ekipmani ile arasinda ekranli bir kablosu bulunan metal iletken bir kutu ile kurulmustur. Kurulan diizenekte metal kutu ve
yardimci ekipmani olan yine metal olan kutu zemine topraklanmistir. Askeri konektorlii ve ekranli bir kablo ile birbirine
baglanmistir. Sekil 4’te paylasilan diizenekte, genel test diizeneginden farkli olmak {izere akim probu ve ferit blogu kullanilmistir.
Probun amaci ekranli kablo iizerinde her iki anten yaymi altinda olusan akim degerlerini dlgmektir. Ferit blogu ise, olusturulan
elektrik alanin, akim probunu EMI (Electromagnetic Interference) aliciya baglayan RF kablosuna indiiklenmesi engellemektir.
Burada amag, akim probu kablosunun elektrik alan yaymindan etkilenerek test sonuglarina etki etmesini dnlemektir.

ISBN: 978-605-71214-2-4 63 www.insicongress.com Si



[11. Uluslararas1 Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

Sekil 4: Metal iletken kutu ile kurulmus deney diizenegi

Ekranli kablo iizerinde olusan akim seviyelerinin 15 V/m degerinde elektrik alan altinda olusabilecek farkl: etkilerini ortaya ¢ikarmak
amact ile dijital termometre RS103 testine tabi tutulmustur ve Sekil 5°te diizenek sunulmustur. Dijital termometrenin 15 V/m elektrik
alan altinda dogrusal etkilenmeler gdstermemesi nedeniyle elektrik alan seviyesi kademeli olarak diisiiriilerek test 5 V/m ile
gergeklestirilmistir.

Dijital termometre, diizenek ortasina yerlestirilen bikonik anten ile yatay ve dikey polarizasyonda tek bolgede i1simaya maruz
birakilmistir. Elektrik alan tireteci dikey polarizasyonda tiim diizenegi 1sitabilirken yatayda 1 metre genislige sahip oldugu igin
diizenegin ¢ farkli bolgesine yerlestirilerek 1s1ma gergeklestirilmistir.

Sekil 5: Dijital termometre ile kurulan deney diizenegi

5. Bulgular

Metal kutu ve ekranli kablosu ile gerceklestirilen teste ait akim Olglim verileri Sekil 6’da sunulmustur. Antenlerin, dikey
polarizasyonda belirli frekans araliklarinda (30-40MHz, 45-50MHz ve 85-90MHz) kablo iizerinde onemli derece farkli akim
indiikledikleri goriilmektedir. Sekil 7°de sunulan yatay polarizasyon grafigi incelendiginde, 80MHz — 100MHz frekans araliginda
kabloda olusan akim seviyelerinin farkli oldugu gézlemlenmistir.

E-Alan Ureteci Bikonik Anten Taban Giiriiltisii

e E-Alan Ureteci Bikonik Anten Taban Giiriiltiisi

>
|
/
)
/
|

P
3 s o~ g
@, 60 v 8 60
: =
2w E 40
20 20
0 0
30 35 40 45 50 55 60 65 70 75 8O 85 S0 95 100 30 35 40 45 50 55 60 65 70 75 80 85 %0 95 100
Frekans (MHz) Frekans (MHz)

Sekil 6: Dikey polarizasyonda kabloda olusan akim grafigi Sekil 7: Yatay polarizasyonda kabloda olusan akim grafigi
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Sekil 8: Dikey polarizasyonda dijital termometrede okunana  Sekil 9: Yatay polarizasyonda dijital termometrede okunan
degerler degerler

Sekil 8’de, elektrik alan iiretecinin, diizenegin orta bolgesine yerlestirildigi ve yatay polarizasyonda yer aldigi durumda iken
gergeklestirilen Glgiimlere ait sonuglar yer almaktadir. Veriler incelendiginde, bikonik antenin dijital termometre testindeki
performansinin, alan iiretecine kiyasla daha fazla etkilendigi goriilmiistiir.

6. Sonuclar

Caligmanin bulgulari, bikonik anten ve elektrik alan iretecinin 30MHz — 100MHz frekans araliginda ayni elektrik alan seviyesini
olusturabildigini gostermistir. Bununla birlikte, test altindaki cihaza bagli kablolar lizerinde farkli akim seviyeleri olusturdugu ve
cihazin performans karakteristiginde farkli etki yarattigi belirlenmistir. Bu durum, laboratuvarlar arasi 6lgiim sonuglarinin kullanilan
antene gore degisiklik gosterebilecegini ortaya ¢ikarmustir. Boylelikle, herhangi bir laboratuvarda gergeklestirilen RS103 testinde
basarili olan bir cihazin, kullanilan anten tipine bagli olarak baska bir laboratuvarda basarisiz olabileceginin goz Oniinde
bulundurulmasi gerektigi anlagilmustir.
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Abstract

Although extremely rare, uterine rupture of an unscarred uterus is catastrophic complication of vaginal delivery in primigravidas. A
27-year-old primigravid woman without any history of uterin scar gave spontaneous vaginal birth at 40 + 5 weeks at gestation. Most
important risk factors for uterine rupture related her labor were prostoglandine usage and an assisted fundal pressure aplication. She
presented hypovolemia related symptoms and a drop in hemoglobine values in the early postpartum period. She had been managed as
a episiotomy hematoma until an transabdominal sonography revealed a retroperironeal pelvic hematoma. During emergency
laparotomy a 4x4 cm tear on the isthmus and a massive broad ligamanet hematoma were dedected. There were no free blood in the
pelvic cavity. The tear was sutured with uterine preservation. She had uneventfull postoperative course. Hypovolemia related
symptoms in the postpartum period without vaginal bleeding may be a sign of uterus rupture, even if the uterus is unscarred. And a
high index of suspicion is required to immediate diagnose for preventing maternal morbidity an even mortality.

Keywords: Unscarred uterin rupture, Assisted fundal pressure, Postpartum hemoglobin drop, INSI.
1. Introduction

Uterine rupture is an uncommon obstetrical complication that may cause catastrophic maternal and fetal consequences. The overall
prevalence of uterine rupture ranges from 1 in 1235-4366 [1]. Most of uterine rupture are related with previous uterine scar such as
previous cesarean, hysteretomy and myomectomy [1]. Malpresentation, prolonged second stage of labor, labor induction and
augmenation, preterm delivery, postmaturity, multiparity, advanced maternal age, abnormal placentation, fetal macrosomia, multiple
gestation, uterine anomalies, maternal connective tisuue disorders in paritcular Ehlers-Danlos syndrome, intrumental delivery,
chronic maternal steroid use, and fundal pressure are the other risk factors for uterine rupture [2].

In this paper we present a case of uterine rupture in a nullipara which diagnosed in the early postpartum period.
2. Case

A 27-year-old primigravida was admitted to our clinic with irregular uterine contraction at 40+5 weeks gestation. She had a
noncomplicated pregnancy course. The patient’s medical history was unremarkable. She has no histrory of thorombophila or
anticoagulant usage. Obstetric pelvic examination revealed a vertex presentation at station 0, with the cervix 3 cm dilated and %50
effaced. The fetal membranes were intact. The fetal heart rate tracing at the presentation and during the labour was reassuring. An
external tocography showed two contractions with a peak of 30 mmhg pressure during 10 minutes follow-up. Vital signs were normal
with a blood pressure of 115/80 mmHg. Her hemoglobin was 12.3 g/dL on the admission.

The decision was made to use 50 mcg oral misoprostol for supporting cevical effacement and labour augmentation. The patient had
regulary contraction (4 contractions with a peak of 60 mmhg in 15 minutes) subsequently in 2 hours. No oxytocin was administrated.
Amniotomy was carried out when cervix had reached 6 cm dilatation and 70% efacement. The amniotic fluid recorded as clear
without any meconium staining. The patient labor progressed uneventfully to full cervical dilatation in 10 hours. Because, she had
not been cooperated to push the fetus properly, assisted fundal pressure were applied by a birth attendant. After a series of application
of fundal presure, a male infant weighing 3450 gr was born with 4 cm medio-lateral episiotomy on the right. APGAR score was 9 at
1 minute and 9 at 5 minute. After spontan relase of the placenta, 150 mL/hour oxytocine infusion (20U in 1000 mL saline) was
started. The episiotomy was sutured in two layers and estimated blood loss was of 350 mL. The immediate postpartum period was
uneventful with blood pressure 105/80 mmhg. She transferred the midwifery floor 40 minutes after the delivery

About 3 hour after delivery she started to complaint of perineal pain and palpitation. On midwife review the uterine fundus was 4 cm
above the umbilicus and no active vaginal bleeding. It was also noted that there was a 6x6 cm hematoma on the episitotomy area. Her
blood pressure was 80/50 mmHg with 115 pulse rate. She was immediately transfered to a operation room. Pelvic sonogram which
was done in the operation room, showed normaly involuded uterus without any retained plasental tissue in the endometrial cavity. On
pelvic examination a 7x7 cm hematoma at the episiotomy site and at the right labio majora was dedected. She looked distresed and
pale. Her hemoglobine was 9.3 g/dL. The sutures were cut and episitomy site was explored. There was minimun amount of blood
clot and no active bledding. There were no vaginal or cervical lacerations also. Episiotomy site resutured and a pernous drain were
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left in place for hematoma control. By the way a unite of erythrocyte suspansion was transfused. Then she transferred to her room
again after an hour the contol hemoglobin was 6.0 mg/dL and the thrombocyte count was 43.000. She was still distressed. Her blood
pressure was 70/40. Abdominopelvic ultrasound which done by radiologist revealed a 8x8 cm hematoma on the right side of the
uterus which spreaded to retroperitoneal spaces. An exploratory laparatomy was decided. During laparatomy there was no
intraperitoneal hemorrhagia. The uterine serosa was intact but there was a hematoma on the istmus which spreaded to right
parametrium and broad ligament. The overlying serosa was opened and the hematoma was drained. A 4 cm total uterin wall tear was
observed on the istmus involving the right uterine vasculature. After hematoma fully drained the tear reparied and uterine vessels
ligated on the right side. A hemovac drain was placed in the Pouche of the Douglas. She recieved totaly four units of erytocyte, one
unit of fresh frozen plasma and two units of thrombocyte suspansions.

Her postoperative course was uneventfull and she discharged at fifth operative days.
3. Discussion

There are two kind of uterine rupture in the term of wheter uterus is scarred or not. The rupture of an unscarred uterus is also known
as primary uterine rupture. To be pretty rare than a rupture of a scarred uterus, the prevalence of rupture of unscarred uterus is
estimated to range from 1 in 16.840-19,765 in the developed world [3]. Wheter in a scarred uterus or in an unscarred uterus, an
uterine rupture is life threatening for both mother and fetus. Maternal mortality has been reported to range 1%-13% [1]. Besides both
maternal and neonatal morbidity are higher after a primary uterine rupture when compared to a uterine rupture of a scarred uterus [4].
Primary uterine rupture was associated with a perinatal death rate of 12-35% and a rate of maternal hysterectomy 20-31% [5]. It was
hypothesized that health care providers have a lower levels of clinical suspicion for uterine rupture among laboring women without a
prior uterine scar [4] and this leads a delay in diagnosis which increaes of hazardous consequences.

Primary uterine rupture is tend to extend to the lateral side of the uterus involving the broad ligament and uterine vessels in 50% of
the cases [4] while 92.3% of ruptures of scarred uterus involved the lower uterus and only 3.8% of ruptures involved the parametrium
[5]. Therefore, primary uterine rupture has the potential for severe hemorrhage in comparision to a uterine rupture of a scarred uterus
which can be bloodless (6). Besides, if the uterine rupture tears uterine wall with overlying serosa, it is called as complete uterine
rupture. But, if overlying serosa was protected, the uterine rupture called as incomplete, also known as “Silent Rupture” [6]. As a rule
primary uterine rupture, appears in the form of complet uterine rupture and causes intraperitoneal hemorrahagia which causes
massive hemorrhagia and pelvic pain [7].

The most interesting aspect of our case is to be a incomplet unscarred uterine rupture. In our case the overlying serosa was intact. In
our oppinion, the protected serosa blocked the blood spreading out the in the abdomen in such a way as to allow forming a
parametrial and broad ligament hematoma. So our patient did not complaint of pelvic pain. To our knowledge this is the first report
of a primary uterine rupture without intraperitoneal hemorrhagia.

Uterine rupture is seen mostly in the intrapartum period with sudden pelvic pain, excessive vaginal bleeding and fetal bradicardia.
Rarely, uterine rupture is encountered in the postpartum period [8]. In this situation clinical picture may be nonspecific such as
postpartum hemorrhagia or only hypovolemia related symptoms, and high index of suspicion is necessary for immediate diagnosis
and preventing the maternal mortality [4]. We cathegorised our case as a postpartum uterine rupture because of we did not
encountered neither any abnormal fetal heart rate recording nor excesive vaginal bleeding during delivery. And also patient was quite
well during first hours in the postpartum period.

After a vaginal delivery of a patient without a uterine scar, postpartum bleeding or hypovolemic related symptoms would typically be
treated initially with uterotonics, followed by inspection for vaginal laseration or episitomy hematoma. This delay in diagnosis would
increases the likelihood of clinical decompensation. In the current case, we initially had thought that the patinent’s hipovolemia
related symptoms had been because of an episiotomy hematoma and resutured the episiotomy site. By the way, we lost a few hours
before we could make a correct diagnosis..

Typical primary uterine rupture patient is a multigravida beyond 40 gestational weeks who was given labor induction or augmention
either with oxytocine or prostoglandine [3,5,8] and applied fundal pressure in the second stage of labor [9]. Although our patient had
been quite compatible with these typicity except being multigravida, we did not thougt a uterine rupture in the initial differantial
diagnosis.

Assisted fundal pressure is a most contraverisal maneuvers in the obstetrical practice. Although its efficacy and safety is unproven,
its use during vaginal birth in health facilities is widespread [80]. In our case we applied a trial of assited fundal pressure to facilitate
the delivery since the patient had not push the fetus properly. In our oppinion, assisted fundal pressure most important risk factor for
uterine rupture which is diagnosed in the postpartum period. Most of the case reports mentioned uterine rupture and asisted fundal
pressure coexistency, had diagnosed their cases in the postpartum period. [9,11]

In conclusion, uterine rupture should be considered as an differantial diagnosis in women presenting hypovolemia related symptoms
in the postpartum period even when the patient is primigravida particularly if an assisted fundal pressure was applied.
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Abstract

Increasing comfort with the developing technology has started to spread in the automotive sector as well as in many other areas. In
the automotive industry, the use of smart seats along with electronic control has become widespread. Especially, comfortable,
controllable, thermal seat systems are preferred on long journeys. Smart seats can also include functions such as heating, cooling, and
massage, along with adjustable motion systems. Considering the energy consumed by such systems, there is also a need for savings.
To prevent this, sensors that detect user presence are also used. Versatile and controllable individually developed seats have started to
be seen frequently in the content of vehicle technology. In this study, a smart seat named Tech-seat, which contains electronic
components, is designed. The seat has been designed to comply with international standards and to meet the necessary test
conditions. Tech-seat can ensure that the body surface in contact with the seat remains at the level of need in different climatic
conditions during long journeys. By using an electric motor fan and a perforated pad, the air-permeable upholstery provides the seat
cooling function. For the heating method, the heating pads in the resistance wire structure provide a certain amount of heat on the
back and leg body surfaces in cold weather. Pneumatic pouches that can be placed in the seat sponge can be inflated with pressure at
certain rates and times and provide lumbar support and massage function. Smart seats, in which electronic and mechanical designs
are used together, have an important place in research and development activities in the automotive industry. It can be controlled with
manual membrane buttons, or it can be controlled via mobile applications using the software. With the innovative designs emerging
in smart seats, electromechanical system structures continue to be developed.

Keywords: Smart seat, Power seat, Air ventilated seat.
1. Giris

Elektrikli koltuklar ilk olarak lilks binek araclarda kullanilmaya baslansa da giiniimiizde teknolojik gelismelerle birlikte otobiislerde
uzun yolculuklarda konforun saglanmasi i¢in kullanilmaktadir. Akilli koltuklar kendi havalandirma sistemlerine sahiptirler.

Araglarin kendi havalandirma sistemleri olsa da yolculugun uzun siirdiigii durumlarda yolcu ile koltuk yiizeyinin temast terlemeyi
arttirir ve bu rahatsiz edici olabilmektedir. Ozellikle sicak ve nemli havalarda sogutma sistemleri yeterli olamamaktadir.

Omkar Ankush Jadhav ve Prof. S V Chaitanya (O. A. Jadhav, 2018) kendi ¢alismalarinda yolcu koltugunda havalandirma kilifin
incelemis ve insan viicut 1sisim1 belirli saatlerde ne kadar diistirebildigini gozlemlemislerdir. Yaptiklari ¢aligmanin sonucunda
havalandirma kiliflarinin aragta klima kullanilmadan insan viicut 1sisin1 sabah 9.00’da 3.6°C, &glen 14.00°da 2.1°C, aksam 18.00’da
ise 2.2°C disiirdiigiinii tespit etmislerdir.

Matthias Franz ve ark. (Matthias Franz, 2008), arastirmalarinda 30 kisi ile yaptiklari deneyde yolcularin gogunlugunun masaj sistemi
iceren koltuklardan olumlu sonuglar aldiklarmi belirtmislerdir. Calismalarinda viicutta farkli kaslar {izerinde yapilan masajlarin
etkilerini incelediler.

Koltuk hareket sistemleri ¢aligmalarinda yillar igerisinde birgok ¢oziim tiretilmistir. Manuel olarak mekanik yatirma sistemlerinden
pistonlu yatirma sistemlerine gecilmistir. Son yillarda ise elektrik motorlarimin kullanimiyla c¢ok yonlii koltuk hareketleri
saglanabilmektedir. Genel olarak yolcu koltuklarinda 4 adet motor ile saga, sola, yukar: ve asag1 hareket ile birlikte koltuk yatirma
fonksiyonu da kullanilabilmektedir. Akshay Lahiry ve Samarth Chanana (Akshay Lahiry, 2009) yiiz tanima algoritmas1 kullanarak
elektrik motorlarinin ¢aligmasini kisiye 6zel ayarlamis ve koltuk hareketini saglamiglardir.

2. Materyal ve yontem

Akill1i koltuklar igerisinde temasl ve temassiz olmak iizere iki sarj tinitesi, iklime bagl olarak degisebilen havalandirma ve 1sitma
s“istemleri, 6zel konfor saglayan ¢ok asamali masaj sistemleri ve ¢ok y{jnlﬁ hareket saglayabilen elektrik motorlar igerebilmektedir.
Oncelikle konforlu akilli bir koltuk icin gereklilikler belirlenmistir. Iklimsel koltukta isitma, sogutma ve masaj fonksiyonunun
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kullanilmasi kararlagtirilmistir. Segilen 6zelliklere uygun koltuk ve siinger tasarimi yapilmistir. Elektronik sistemlerin kontrolii i¢in
bir kontrol modiilii ve Harness tasarlanmistir. Isty1 ve sogugu gegirecek delikli deri dosemeler kullanilmustir.

Tech-seat

Tasarim

|

Sogutma Masaj
Sistemi Sistemi

Yolcu Akilli
algilama kontrol
5 u Unitesi

D"ogeme: alE" Arkalik stingerde Sasede

singer ustu ..
bosaltma, oturak kompresor

kullanim ve .. .
sliingerde hava baglantisi,

kablo baglantisi cikist bosaltmas,

Fan yerlesimi

Sasede kontrol
moduld
baglantisi

Kontrol Unitesi
ile baglant

Sekil 1: Tech-Seat Bilesenleri

Sekil 1°de segilen komponentlere gére koltuk tasarim bilesenleri yer almaktadir. Ornegin, sogutma sistemi segilince siingerde fan
hava ¢ikis1 ve delikli ped yerlesimi i¢in bosaltmalar yapilmistir.

2.1. Koltuk 1s1itma sistemleri

Akillr koltuklar igerisinde temasli ve temassiz olmak iizere iki sarj iinitesi, iklime bagli olarak degisebilen havalandirma ve 1sitma
sistemleri, 6zel konfor saglayan ¢ok asamali masaj sistemleri ve ¢ok yonlii hareket saglayabilen elektrik motorlar1 igerebilmektedir.

Otobiislerde bulunan ¢ok yonlii havalandirma sistemleri yolculara genel konfor sunan bir se¢enektir. Ancak sert hava kosullarinda ve
hava sirkiilasyonu arttiginda bu yeterli olmayabilmektedir. Isil konforun siirekliligi i¢in koltuklarda bakir tellerden olusan rezistansl
1sitma pedleri kullanilmaktadir.

Termoelektrikli bir sistem olan 1sitma pedleri rezistansli yapisiyla basit ¢alisma prensibine sahiptiler. Bu pedler otobiis koltuk
sistemlerinde test gerekliliklerini karsilamak icin yanmazlik 6zelligi bulunan kece kumas igine yerlestirilmis bakir tellerden
olusmaktadir. Bakir teller genellikle 1 mm kalinliga sahiptirler ve risk olusturmayacak diisiik voltajla calisirlar.

Koltuk oturak ve arkalik boliimlerinde kullanilabilen bu sistemler elektrik enerjisini otobiislerden karsilamaktadir. Genellikle 30-
60W enerji harcar ve 50-70°C gibi sicakliklarla ¢aligirlar. Bu 1sinin kumastan hissedilebilmesi ve kullaniciy1 rahatsiz etmeyecek
sekilde ayarlanabilmesi i¢in genellikle 3 kademeden olusarak istenilen sicakliklara ayarlanmasi saglanabilmektedir. Sonug olarak
koltuk 1sitma sisteminin yerel termal konforu korudugu ortaya ¢ikmaktadir (Peter Brode, 2005).

Sekil 2: Koltuk 1sitma pedi

Sekil 27 de goriilen materyal, havalandirma sistemi bulunduran koltuklarda hava ¢ikisini engellememek igin delikli yapida
kullanilmaktadir (Ibis, 2020).

ISBN: 978-605-71214-2-4 70 WwWw.insicongress.com S‘



1. Uluslararas1 Bilim ve Inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

Literatiirde koltuklarda kullanilan termoelektrik cihaz tipi 1sitma sistemlerinin performans ile ilgili aragtirmalar yapilmis ve delik
yapil deri dogemelerin daha iyi performans gosterdigi goriilmiistiir (JH Jung, 2007).

2.2. Koltuk havalandirma sistemleri

Konforlu sistemlere artan talep ile birlikte yenilik¢i koltuk tasarimlari ve elektromekanik sistemlerin eklenmesi calismalart hiz
kazanmistir. Ozellikle yeni jenerasyon koltuklarda havalandirma sistemlerinin kullanimi bu dogrultuda art: gdstermektedir.

Koltuklarda hava akisi eksenel fan motorlarinin hava gegirebilen kumas yapisina sahip désemelere dagitilmasi ile olusmaktadir.
Literatiirde daha iyi performans i¢in gesitli tasarim 6rnekleri yapilmis ve denenmistir (Raibhan Bhosale, 2016).

a) b)

Sekil 3: a) Siinger ici eksenel fan motoru ile havalandirma, b) Salyangoz fan motoru ile havalandirma

Sekil 3’te goriildiigi lizere genel olarak havalandirma sistemi koltuklarda 2 sekilde tasarlanabilmektedir. Koltuk arkalik ve ortak
stingerlerinin igine yerlestirilen eksenel fanlarin iistiine delikli bir siinger ya da ped yerlestirilerek insan viicudunda belirli yiizeylere
temas etmesi saglanabilir. Tkinci bir yontemde ise salyangoz fanlar kullanilarak hava ¢ikist bir hortum ile delikli yapiya sahip bir
pedin igine yonlendirilir. Hava pedin icinde dagilir ve temas etmesi istenen yiizeyler agik birakilacak sekilde hava gegirmeyen kumasg
ya da bant gibi malzemeler ile pedin yiizeyi kaplanir. Koltuklarin dosemesi de hava gegisi saglayabilecek kumaslar ile
tasarlanmaktadir.

Havalandirma sistemleri koltuklarda konfor saglasa da sirt bolgesine devamli temasi rahatsizlik verebilmektedir. Bu nedenle
genellikle az, orta ve ¢ok olmak tizere 3 kademeden olusacak sekilde ayarlanabilir 6zelligi bulunmaktadir.

Havalandirma sistemi kullanilan koltuklar, araglarda klima yiikiinii %4 ve gaz tiiketimini %2,8 azaltabilmektedir (Lustbader, 2005).
Sogutma sistemine sahip koltuklar termal konforu arttirarak diisiik enerji tiiketimi ile rahat yolculuk avantajina sahiptir (Daewoong
Lee, 2018).

2.3. Koltuk masaj sistemleri

Koltuklardaki refah seviyesini daha da arttiracak arastirmalarm sonucunda masaj koltuklarinin 6zelliklerine sahip olabilecek yolcu
koltuklart tasarimlart da yapilmustir. Insan sirt bolgesine etki edecek sekilde yerlestirilmis pnomatik hava keseleri ya da titresim
motorlarindan olusan sistemler koltuk arakalik siingeri igerisine yerlestirilerek kullanilmaktadir.

Titresim motorlarindan olugan masaj sistemi genellikle 6 pargadan olusur ve calistirildiginda doseme altinda siirekli titresim
olusturarak masaj etkisi saglamaktadir.

Ikinci bir yontem ise Sekil 4’teki gibi birden fazla plastik hava kesesine havanin bosaltilip doldurulmasiyla sirt kaslarina masaj etkisi
yapan pndmatik masaj sistemidir. Sekil 4’te goriilen dairesel keseler sirtta belirli bolgelere denk gelecek sekilde koltuk siingerlerinin
icine yerlestirilir. Bel destegi saglayacak dikdortgen keseler eklenir. Bir kompresor ve plastik tiiplerle bu keselerin igine hava
doldurulup bosaltilir ve sirt bolgesine masaj etkisi yapar. Bu sistemlerin maniiel olarak ayarlanabildigi gibi sabit masaj fonksiyonuna
da sahip olacak sekilde kontrolii saglanmaktadir (Matthias Franz, 2008).
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Sekil 4: Pnomatik masaj sistemli yolcu koltugu
2.4. Koltuk hareket sistemleri

Koltuklarda hareket mekanik elemanlarin yani sira elektrik motorlar ile de saglanabilmektedir. Koltuklarda elektrik motorunun
kullanim1 1940’11 yillara kadar uzanmaktadir. Yolcu koltuklarina asagi, yukari, sag, sol yonlere hareketi saglayacak ve arkalik
yatirma fonksiyonu verecek motorlar kullanilmaktadir.

BEL DESTEK AYARLAYICISI _\

ON KOLTUK CERGEVESI VE AYARLAYICISI

KAYICI HAREKET MOTORU o

«// S

ON KOLTUK BEL DESTEK
ANAHTARI

ON DIKEY HAREKET MOTORU
KOLTUK KUMANDA ANAHTARI

Sekil 5: Elektrik motorlu koltuk sistemi (Ara¢ Konfor Sistemleri)

Sekil 5’te koltukta g¢ok yonlii hareket saglayan elektrik motorlarinin kullanimi goriilebilmektedir. Gelismis kontrol sistemlerinin
kullanilmasiyla yolcularin kolay ve hizli bir bi¢imde koltuk ayarlamalarini1 yapmalarini saglamaktadir. Her bir motor i¢in bir ayarli
direng bulunmaktadir. Motorlarin doniis yoniine gore direngler degisir ve 1sil devre kesiciler agir1 yiiklenmeyi 6nlemektedir. Koltukta
bulunan kontrol modiilii hareket ayarlarinin yapilmasini saglamaktadir.

2.5. Yenilikgi koltuk tasarimi: Tech-Seat

Arastirma-gelistirme ¢alismalar1 sonucunda ¢ok yonlii konfora sahip bir yolcu koltugu ortaya ¢ikmaktadir. Sekil 6’da goriildigii
tizere Tech-seat koltugunda rezistansh 1sitma pedleri, salyangoz fan motoru ve havalandirma pedleri, pnomatik masaj sistemleri ve
koltukta yolcu olup olmadigini algilayan varlik sensérleri kullanilmaktadir.

Sekil 6’da Tech-seat projesinde kullanilan teknolojiler yer almaktadir. Tech-seat igeriginde yer alan tiim elektronik pargalarini
kontrol eden bir kontrol modiilii bulunmaktadir. Burada gereksiz ¢caligmay1 6nlemek ve enerji tasarrufunu saglamak amaciyla yolcu
varlik sensorii kullanilmaktadir. Yolcu koltuga oturmamigsa bu dzellikler kullanilmamaktadir.
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Sekil 6: Tech-seat projesinde kullanilan teknolojiler
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Sekil 7: Tech-seat koltugu

Sekil 7°de goriildiigi tizere Tech-seat birgok elektronik 6zellige sahip, kontrol edilebilen, konforlu ve teknolojik bir koltuk olma
ozelligini tasimaktadir.

3. Sonuclar

Teknoloji ile birlikte gelisen ¢agimizda kontrol edilebilir akilli koltuklar gibi inovatif calismalar hiz kazanmaktadir. Yolculugun
rahatsiz edici etkisini ortadan kaldiracak, konforlu ve kisiye ozel yonlendirilebilen tasarimlar otomotiv sektoriinde Ar-Ge
caligmalarinda biiyiik 6neme sahiptir.

Geligmis kontrol sistemlerinin kullanilmasiyla yolcularin kolay ve hizli bir bigimde koltuk ayarlamalarini yapmalar1 saglanmaktadir.
Isitma fonksiyonunun yerlesimi siinger iistii doseme altinda yer aldiginda sicaklik daha verimli hissedilmektedir. Sogutma sisteminin
etkinligi i¢in 1sitma pedinde ve désemede havanin ¢ikisini saglayacak delikler bulunmalidir. Masaj pedi bel destegi saglayacak
noktada arkalik tizerinde yerlestirilebilmektedir.

Koltuklarda kullanilan elektronik iirtinlerin kontroliinii saglamak, koltuk agirligini azaltmak ve enerji tasarrufunu gergeklestirmek
icin yapilacak arastirmalar gelecek ¢alismalarin konusunu olusturacaktir. Gergeklestirilecek ¢alismalarla, otomotiv koltuk sektoriine
yenilikgi katkilar sunulacaktir.
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Abstract

Various topical and systemic drugs can induce skin sensitivity to sunlight. This adverse effect, called photosensitivity, is divided into
phototoxic and photoallergic reactions according to the underlying biochemical mechanisms. In phototoxic reactions, reactive oxygen
molecules are generally formed that induce tissue damage and sunburn-like lesions develop on the skin within hours. On the other
hand, photoallergic reactions with eczema-like effects and developing within days are type IV hypersensitivity reactions.
Phototoxicity and photoallergy tests are among the toxicity tests applied during the new drug development process. By adopting the
'‘Replacement’ principle from the 4R rule, we aimed to create a mathematical model instead of in vivo animal models. In our study,
we created a mathematical model by using a curve fitting process to predict which pathway (phototoxic or photoallergic) effects of
chemicals that cause hypersensitivity. 13 drugs with only phototoxic effects and 11 drugs with only photoallergic effects were
included in the study. Our model was built based on BCUTp-1l and MICO as the descriptive data. With this new toxicological
prediction model, a very high prediction success of 83.3% was achieved. Since our study focuses on non animal-based in silico
methods, it takes attention to the sensitivity of animal rights and ethical rules for future studies.

Keywords: Photoallergy, phototoxicity, in silico, mathematical modeling, curve fitting.
1. Introduction

Photosensitivity triggered by some medicines, chemicals, and/or pathological conditions is a side effect manifested by
hypersensitivity to ultraviolet (UV) rays from the sun and other light sources (Hinton and Goldminz, 2020). This type of skin
reaction can frequently be induced by systemically or topically administered photosensitizers (Glatz and Hofbauer, 2012). Especially
some pharmacological groups of medicine such as antibiotics, nonsteroidal anti-inflammatory drugs, and diuretics carry a high risk in
terms of photosensitivity. The different pathophysiological mechanisms underlying this reaction divide photosensitivity into
phototoxic and photoallergic reactions (Hinton and Goldminz, 2020). Phototoxic reactions are more common and can occur in all
individuals. It appears on exposure to appropriate wavelengths with a proper photosensitizer dose (Hofmann and Weber, 2021). On
the other hand, photoallergic reactions are type IV hypersensitivity reactions. This less common type of photosensitivity is
independent of the dose of the photosensitizer (Glatz and Hofbauer, 2012; Montgomery and Worswick, 2022).

Phototoxicity and photoallergy tests are among the photosensitivity toxicity tests practiced during the new drug development process.
Many tests, including toxicology tests, are applied to in vivo systems in drug development processes (Dellambra E et al, 2019). We
performed this study to elucidate the mechanism of toxicity without using in vivo systems by adopting the 4r rule. We developed a
mathematical model to determine whether the medicines are phototoxic or photoallergic. 13 pharmaceuticals with phototoxic effects
and 11 pharmaceuticals with photoallergic effects were included in the study. Our model was built based on BCUT-1l and MICO as
the descriptive data. Since our research focused on non-animal-based in silico methods, it takes attention to the sensitivity of animal
rights and ethical rules for future research.

2. Material and methods
2.1. Materials

This study comprised 13 drugs with only phototoxic effects and 11 drugs with only photoallergic effects. We downloaded the two-
dimensional structural data file (SDF) in 2D form from the chemistry database PubChem (https://pubchem.ncbi.nlm.nih.gov/) in
order to determine the chemical structure and physical attributes of all of these compounds. Using the open-source program PADEL
(Yap, 2011), we calculated the chemical descriptors of these compounds using the 2D SDF data files. After removing the inorganic
compounds, salts, aromaticity, and eventually duplicated compounds, we are left with 24 molecules. WEKA software's information-
based attribute evaluator (Frank et al, 2016) was used to select two descriptive data based on the information gained. With the help of
an information-based evaluator, our polynomial model was built based on the two descriptive data, nhigh lowest polarizability
weighted BCUTS (BCUTp-1l) and modified information content index (MICO).
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2.2. Methods

Using polynomial interpolation, we built a polynomial to determine if a medicine has a phototoxic or photoallergic impact. The
following is the mathematical foundation for how we obtained the polynomial interpolation.

If (%0, Vo), (X1, V1),---» (xn, ) are n+1 different values and f(x, y) is a function whose values are given at these values, then we can
find a single multivariate interpolation polynomial P(x, y) such that

e y) = P(xi, yi), (1)
where, for each i=0,1,...,n

The polynomial of two variables of the total degree of n is given by

P(x,y) = zn:zk:aj,i xlyt=i, (2
i=0 j=0

where, for each i=0,1,...,n and j=0,1,...,k (Bojanov and Xu, 2003).

We found a multivariate interpolation polynomial P(x,y) using 6 different (x,y) variables. If (x;,y;) are the interpolation points,
then we can write the following system of equations can be written for i=0,1,...,6 (Hust, 1967; Mehari, 2017).

fCeuy1) = Qoq + ag1x; + aypys + 0+ agpx1y1 + az 3y,
fx,y1) = aoq + ay1X%; + Q1oy1 + o+ azpx1y1 + a3y, (3)
f(x2,¥2) = ag1 +ag1X; + agy, + -+ azxy, + a2,3y22

where, ag 1, a1 1, ..., @y 3 are the coefficient values that are to be determined to form the interpolation polynomial P (x, y).

The system of equations (3) takes the form,

5 Qo1
1 x5 »n v X1Y1 YiT||@aa f (1 y1)
Aa = 1 x:2 y:z xz?’z y?z aTZ f(xz:yz) ()
1 X15 Yis - XeYe 42,2 f(xe:ye)
az;3

where, A e R®*6, f e R®, and a e R® is the unknown vector to be found. The system has a unique solution if the coefficient matrix
A € R®%6 is non-singular.

3. Results and discussion
3.1. Results

In this research, we created the interpolation polynomial P(x,y) by using two molecular descriptor values for each medication,
BCUTp-1I and MICO. Since our data values had varying sclaes, we normalized the two descriptor values to scale the data between 0
and 1. The x values represented the normalized BCUTp-1I and the y values represented the normalized MICO of each medication
used to create the polynomial P(x,y). For our model, we utilized three medicines with just phototoxic effects and three medicines
with just photoallergic effects. According to the photosensitivity impact of medications, we set the output function values f (x;, y;). If
the medicine had a phototoxic impact, the output value was set as 1, and if it had a photoallergic effect, the output value was set as -1.

We constructed a system of equations with a coefficient matrix A e R®*®, an output vector f € R®, and an unknown vector a € RS,
by inserting the (x;,y;) interpolation points in (4). The coefficient matrix A e R®%6, must be non-singular in order to have a unique
solution a € R®. We tested the singularity of A € R®%6, by computing its linearly independent columns. The number of linearly
independent columns of A € R®*°, was discovered to be 6, indicating that the matrix A e R®*® was a non-singular, meaning an
invertible matrix. This ensures that the system (4) has a single solution. The a;; values were calculated using MATLAB.

According to the calculation of the system (4), the coefficient values a;; of the model P(x, y) with two variables were given in Table
1.

Table 1. Coefficient values a;;

Coefficient Calculated Value of Coefficient
agq 81.94
a, -602.38
a ; -587.53
azq 1673.56
az; 2916.96
ayz 887.45
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Once the a;; values calculated, the interpolation polynomial P(x, y) was found as follows:
P(x,y) = 0.88 — 8.1964x — 0.1446y + 8.4493x% + 0.4678xy + 0.6351y?, (5)
where x is BCUT-1l and y is MICO descriptor values of the drugs.

We categorized the drugs as phototoxic or photoallergic effected drugs, by inserting the descriptor values BCUTp-1l as x-value and
MICO as y-value of the antihistamines drugs in the interpolation polynomial P(x, y). After substituting the x values representing the
BCUTp-1I and the y values representing the MICO in P(x,y), if the output value is greater than zero, we considered the drug as
phototoxic effect drug and if the output value is less than zero, we considered the drug as photoallergic effected drug. Using the
BCUTp-11 and MICO values of all the drugs that we collected for the test, we determined which category they were in with the help
of the interpolation polynomial.

The category information of the drugs we collected as data and the category information found by the model are given in the
following tables. Tables 2 and 3 provide the classification of systemic and topical drugs that cause phototoxicity or photoallergic
reactions based on the administration of drugs and the polynomial interpolation developing model, respectively.

Table 2. Systemic and topical medications causing phototoxicity or photoallergic reaction

Drug Category Name of the Drugs
Doxycycline, Minocycline, Ciprofloxacin, Levofloxacin, Voriconazole,
Photo-toxic Reaction Furosemide, Naproxen, Psoralen, Retinoid, Erythromycin, Tretinoin,
Drug Reactions Benzocaine, Benzoyl peroxide
Photo-allergic Piroxicam, Celecoxib, Sulfadiazine, Chloroamphenicol, Lomefloxacin, Dapsone,
Reaction Amantadine, Ranitidine, Benzophenone, Meloxicam, Acyclovir

Table 3. Systemic and topical medications causing phototoxicity or photoallergic reaction by the model polynomial

Drug Category Name of the Drugs

Doxycycline, Minocycline, Ciprofloxacin, Levofloxacin, Voriconazole,

Photo-toxic Reaction Furosemide, Naproxen, Psoralen, Retinoid, Erythromycin, Tretinoin,

_Polynomial Benzocaine, Benzoyl peroxide, Sulfadiazine, Lomefloxacin, Dapsone,
interpolation Benzophenone
model

Piroxicam, Celecoxib, Chloroamphenicol, Amantadine, Ranitidine,

Photo-allergic Reaction Meloxicam, Acyclovir

According to Table 2 and Table 3, the interpolation polynomial has classified 20 of 24 drugs correctly, while 4 of them have been
classified incorrectly. Sulfadiazine, Lomefloxacin, Dapsone, and Benzophenone are the four drugs that show a photo-allergic
reaction found incorrectly as drugs that cause a photo-toxic reaction. All the other drugs are correctly categorized. According to the
results, the percentage of the success of the model was found to be 83.3%.

3.2. Discussion

Contrary to other studies, our study makes an estimation between two toxic effects (phototoxicity and photoallergy) rather than
distinguishing between toxic and non-toxic. The separation of these toxic effects, which occur with different mechanisms, by
mathematical methods based on the structure-activity relationship will save time and effort before proceeding to the experimental
studies. In addition, scientific research like our study has economic advantages over experimental methods as well as ethical issues
and animal rights. Especially in the last decade, methods that can replace animal experiments in studies have been developed
(Asgari-Targhi and Klerman, 2019). This new toxicological prediction model, which can be used as a first step before experimental
studies, achieved a very high prediction success of 83.3%. Currently available in-silico models, including our work, have contributed
to the drug development process and early stages of drug discovery (Algahtani, 2017).

4. Conclusion

Finally, with an 83.3 percent success rate, this study revealed solid and trustworthy prediction models. The current study is one of the
first steps in testing the photosensitivity of newly synthesized molecules. These optimistic findings will inspire research on
alternative methods that can replace animal experiments. The development of new non-animal-based in silico models for medication
risk assessment will be critical in the near future.
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Abstract

Microplastics are formed by the physical, biological, and sun degradations of plastic wastes in nature. Detection of microplastics in
aquatic environments such as drinking water, lake, sea, and ocean have made them the critical pollutants of the 21. century. In
addition to being a source of pollution, microplastics act as carriers for other pollutants, further increasing the importance of
microplastic pollution in the environment. Recent studies showed that heavy metals are adsorbed by microplastics. The treatment of
waste waters containing heavy metals with microplastics may be an alternative method to eliminate the harmful effects of both heavy
metals and microplastics on the aquatic systems. In this paper, the adsorption behaviors of microplastics were investigated for heavy
metal adsorption. It has been observed that adsorption behaviors depend on the pre-treatments of microplastics and medium
conditions of adsorption such as pH, concentration, temperature.

Keywords: Heavy metal, microplastic, adsorption, water treatment.
1. Giris

Su kaynaklarinin hizla kirlenmesi ve kiiresel su talebinin yildan yila artmasi, pek ¢ok iilkenin su stresi ile karsi karsiya kalmasina
sebep olmustur [1]. Yeralti ve yer iistii sulari endistriyel ve insani faaliyetler sonucu metal, boya, ilag vb. Kkirleticilerle
kirlenmektedir. Bu kirleticilerden biri olan agir metaller, toksik yapilar1 ve besin zincirinde birikmeleri nedeniyle sulak alanlar ve
endiistriyel atik sularda 6nemli bir ekolojik sorun haline gelmistir. Yiiksek atom agirliklar1 veya yiiksek yogunluklar nedeniyle agir
metaller olarak tanimlanan bu kirleticiler, ¢gevre ve insanlar igin toksik olan metalik kimyasal elementleri ve metaloidleri tanimlamak
icin de kullanilir [2]. Agir metaller biyolojik olarak par¢alanamadiklari igin canli organizmalarda birikme egilimindedir ve birgogu
kanserojendir. Endiistriyel atik sularin aritilmasinda son derece dnemli olan toksik agir metaller arasinda ¢inko, bakir, nikel, civa,
kadmiyum, kursun ve krom bulunur [3]. Cevredeki agir metal kaynaklari jeolojik, endiistriyel, tarimsal, farmasotik, evsel atik ve
atmosferik kaynaklar olarak Ozetlenebilir (Sekil 1). Bunun disinda madencilik, dokiimhaneler, demir celik ve diger metaliirji
endiistrilerinde agir metal kirliligi cok daha belirgindir[2].

Agir metallerin gevre ve insan saglig i¢in endiistriyel atik sulardan aritilmasi gerekmektedir. Agir metal aritimi i¢in siklikla tercih
edilen yontemler kimyasal ¢oktiirme, adsorpsiyon, iyon degisimi, membran filtrasyonu, koagiilasyon-flokiilasyon, yiizdiirme vb.
olarak Ozetlenebilir [4]. Agir metallerin adsorpsiyon yontemi ile sulu gozeltilerden aritildig: birgok caligmada kitosan [5], kil [6],
biyokomiir [7], jeopolimer [8], hidrojel [9], sifir degerlikli demir [10] ve biyokiitle [11] gibi adsorbanlar kullanilmustir.

Sekil 1. Cevredeki agir metal kaynaklari

Agir metaller diginda plastiklerin yaygin olarak kullanimi ve plastik atiklarin geri doniistiiriilmeyerek ¢evreye atilmasi, cevre Kirliligi
ve okyanuslardaki plastik atik birikimi ile ilgili birgok endiseyi giindeme getirmistir. Suda ve toprakta kirlilik kaynagi olan
mikroplastikler, bir kirletici kaynag: olarak hareket edebilir ve bilesimlerinde ¢evreye salinabilen ¢evreye zararli katki maddelerini
icerebilir. Esas olarak mikroplastikler organik maddeler igin yiiksek adsorpsiyon kapasiteleri nedeniyle bir kirletici deposu olarak
¢evrede bulunmaktadir [12].
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Mikroplastikler (MP), genellikle diizenli veya diizensiz sekillerde farkli renklerde bulunan ve boyutlar1 5 mm ile 1 pm arasinda
degisen ve suda ¢oziinmeyen polimer partikiilleri olarak tanimlanmaktadir. Mikroplastiklerin pellet seklindeki daha biiyiik boyuttaki
parcaciklarina ise mezoplastikler denmektedir [13]. Mikroplastikler, polimerin omurgasini olugturan tekrarlanan monomerlere sahip
karmasik bir polimer dizisinden olusur. Polimerle arasindaki temel ayrim, bir plastigin fizikokimyasal 6zelliklerini belirleyen omurga
yapisidir. Plastikler termoplastik ve termoset plastik olarak ikiye ayrilir. Termoplastikler 1sitildiklarinda eriyebilir ve
sogutulduklarinda sertlesebilir. Bunlar, polipropilen, polistiren, poliiiretan, polimetil metakrilat vb.’dir. Termoset plastikler ise
sitildiklarinda kimyasal degisime ugrar. Bunlar poliliretan, epoksi recineler, akrilik, vinil esterler ve fenolik recineleri igerir.
Mikroplastikler bu nedenle yalnizca tek bir polimerden olusmaz, kimyasal olarak spesifik olan gesitli maddelerin bir araya
gelmesinden olusur [14].

Mikrometre boyutundaki plastik parcaciklar balik, solucan, deniz kuslari, kabuklular ve istiridye gibi deniz canlilari tarafindan
yutulur. Yapilan calismalarda, mikroplastiklerin plankton, kabuklu deniz iriinleri, deniz kuglari, memeliler ve hatta bitkilerde
bulundugu gorilmistir [15]. Mikroplastiklerden yiiksek oranda etkilenen deniz triinlerinin nihai tiiketicisi insanlar oldugu i¢in
insanlarda mikroplastik biyobirikimi ¢ok yiiksektir. Hayvanlarda bulunmalarinin sagliga etkisi, sindirim sistemlerini bloke etmesidir.
Insanlarda ise akciger iltihabinin yani sira birincil ve ikincil genotoksisiteye neden olur [16].

Mikroplastikler sucul ortamlara iki kaynaktan ulasir. Bunlardan ilki mikroskobik boyutta olan kisisel bakim iirtinlerindeki
mikroplastiklerin suya karismasidir. Bu plastik mikropartikiiller kozmetikte yaygin olarak kullanilmaktadir (6rnegin yiiz yikama
jelleri). Tipik olarak bu mikroplastik pargaciklar "mikro boncuklar" veya "mikro pullar" olarak satilir ve sekil, boyut ve iiriine bagl
olarak bilesimleri degisir. Ikincil kaynak ise zamanla olusan degisimlerdir. Orijinal plastik parcalarin paralanmastyla sonuglanan
fiziksel, kimyasal ve biyolojik islemler nedeniyle daha kiigiik boyutta plastikler olugur. Bunlar diginda sucul ortamlarda tespit edilen
mikroplastik lifler ise kumas yikama islemlerinden kaynaklanmaktadir [17].

Deniz ve nehir kenarlarinda ¢evreyi kirleten makroskopik plastikler ve mikroplastikler, giines 1518ina maruz kalma, termal yaglanma,
biyofilm biiyiimesi ve oksidasyon gibi ¢esitli yipranma/yaglanma siireglerinden geger (Sekil 2). Bu siiregler plastik polimerlerin
bozunmasima neden olur. Bu bozunma, farkli hava kosullarina maruz kalma siireglerine gore genellikle foto bozunma, termal
bozunma, biyolojik bozunma ve termooksidatif bozunma olarak simiflandirilan, plastik polimerlerin yapilarindaki zincirleri kiran bir
dizi kimyasal reaksiyonu igerir. Bozunma, makroskobik plastik atiklarin par¢alanmasina ve ikincil mikroplastiklerin sucul ortamlara
girmesine neden olur. Birincil ve ikincil mikroplastikler i¢cin bozunmayla plastiklerin, renk, ylizey morfolojisi, kristallik, par¢acik
boyutu ve yogunluk gibi fiziksel ve kimyasal 6zellikleri degisir [18].

Son yillarda yapilan calismalarda musluk suyunda, deniz suyunda, siselenmis suda ve insan diskisinda mikroplastiklerin oldugu
tespit edilmistir [19]. Endiistriyel ve kentsel faaliyetlerden kaynaklanan mikroplastikler, atik su aritma tesislerinde atik sudan %90
oraninda aritilabilse de her giin milyonlarca mikroplastik aritilmis su ile ¢evreye desarj edilmektedir. Mevcut kanalizasyon aritma
tesisleri mikroplastikleri gidermek i¢in tasarlanmasa da birincil ve ikincil aritma uygulamalar ile %88, birincil, ikincil ve tigiinciil
aritma uygulamalar1 ile %94 oraninda mikroplastik atik sudan aritilabilir [20].

uv Termal . Biyofilm
radyasyon radyasyon RSESSIP gelisimi
¥ v v v

Kigisel bakim riinleri
' Endustriyel atiklar
Temizlik trtinleri

e s @ @
- " Mikroplastik ™ 09 %0
Ikincil kaynak T - Birincil kaynak | @ ©

r @ 0

.
0
'

.

Fragmentasyon

Yi folojisi o s : " L Biyofilm
Sari renk degisikligi uzey mortolojisi Boyut kiitilmesi Kristallikte degisim geligimi-yoguniuk
degisikligi ey

Sekil 2. Bozunmadan sonra mikroplastiklerin 6zelliklerindeki degisiklikler [18]
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Genis spesifik ylizey alanlar1 ve hidrofobik 6zellikleri nedeniyle mikroplastikler, sulu ortamlarda agir metalleri adsorbe edebilir. Su
sistemlerinde 6nemli bir biyotik bilesen olarak mikroorganizmalar, mikroplastikler ve agir metaller arasindaki etkilesimi modiile
etmede 6nemli bir rol oynayabilir [21].

Agir metallerin mikroplastikler tarafindan adsorpsiyonu, mikroplastiklerin fiziksel 6zelliklerine, gbzenek boyutuna, yiizey alanina ve
mikroplastiklerin tliriine gore farklilik gosterebilir. Bu nedenle, mikroplastiklerin tiirii adsorpsiyon verimi tizerinde ¢ok etkilidir.

Bu ¢alisgmada son yillarda yapilan ¢aligmalarla, mikroplastikler ile agir metal adsorpsiyonu incelenmis ve 6rnek caligmalardaki
adsorpsiyon kapasiteleri ve adsorpsiyon mekanizmalar1 hakkinda bilgi verilmistir.

2. Materyal ve metot

Secilen referans caligmalarin farkli mikroplastik ve agir metal tiirleri ile adsorpsiyon mekanizmasi incelenmistir. Adsorpsiyon
stireglerindeki zorluklar ve bu siireglerin gelecekteki beklentilerini agiklayan 6nerilerde bulunulmustur.

3. Sonuclar
Genel olarak, metallerin mikroplastikler iizerine adsorpsiyon siireci agagidaki lic asamaya igerir:

1. Mikroplastik filmlere metallerin yiizey difiizyonu.
2. Mikroplastiklerde metallerin gdzenek hacmi difiizyonu.
3.  Erisilebilir aktif bolgelere adsorpsiyon.

Bunlara ek olarak, agir metalleri adsorbe eden mikroplastiklerin kiitle transfer siirecini tanimlamak igin bazi modeller siklikla
kullanilir. Yalanci birinci dereceden ve yalanci ikinci dereceden modeller gibi adsorpsiyon kinetik modellerinin kullanilmasi
adsorpsiyon mekanizmas: hakkinda bilgi verebilir [19]. Cogu mikroplastigin pH: 3 civarinda sifir yiike (pHpzc) sahip oldugu
gorilmistiir. Bu da dogal sulu ortamda mikroplastiklerin yilizey yiiklerinin negatif oldugunu gostermektedir [22]. Negatif yiiklii
mikropastikler ve pozitif yiikli metal iyonlar1 arasindaki elektrostatik c¢ekim, adsorpsiyon siirecini destekler. Elektrostatik
etkilesimlerle karsilastirildiginda, Van der Waals kuvvetleri ve n— etkilesimleri nispeten kiigiik bir rol oynar. Farkli polimerlerin
farkli polarite, kristallik ve yiizey fonksiyonel gruplar1 vardir, bu da adsorpsiyon sirasinda farkli adsorpsiyon davraniglarina neden
olur [22]. Toksik kimyasallarin mikroplastik yiizeyine adsorpsiyonu, mikroplastiklerin genis yiizey alanima baglidir (Sger: 4,37 m?/g).
Ayrica, plastik {iretimi sirasinda yiiksek hizli tiretim ekipmaninin neden oldugu elektrostatik yiik, mikroplastiklerin gevresindeki
kirleticilerin toplanmasini artirabilir [23]. Mikroplastikler, elektrostatik etkilesimler ve sifir yiikk noktasi pH'inin (pHpzc) gogu
cevresel pH'dan daha diisiik olmasi nedeniyle ylizeyinde diisiik polariteye sahiptir. Mikroplastiklerin sergiledigi diisiik polarite (daha
negatif hale gelme), sulu ortamlarda yiizeylerine metal iyonlarimin adsorpsiyonundan da sorumlu olabilir. Sulu ortamda metal
iyonlar1 pozitif yiiklidiir ve plastigin yiizeyindeki negatif yiiklii gruplara elektrostatik ¢ekim ile baglanir ve yiiklerini notralize eder.
Bunun sonucunda misel seklinde yapilar olusturur. Fotodegradasyon, mikroplastiklerin yiizeyindeki baglar1 kirabilir ve yeni
karboksil guruplar1 olugturabilir. Bu etkiler metal iyonlarinin mikroplastik yiizeylere adsorpsiyonunu etkilemektedir [24]. Oksijen
iceren karboksil gruplari mikroplastiklerin polaritesini artirabilir ve mikroplastik yiizeyini daha reaktif hale getirebilir. Bu da metal
iyonlar1 igin adsorpsiyon kapasitesinin artmasina neden olur [25]. Cozelti pH’mnin artmasi agir metaller igin artan adsorpsiyon
kapasitesi ile sonuglansa da bu durum metal tiiriine gore degisebilir [26, 27]. Agir metallerin mikroplatiklere adsorpsiyonu metale
ozgudiir. Mikroplastiklerin daha kiiciik boyutlara ayrigmasi metal adsorpsiyonunu daha da kolaylagtirir [28].

Genel olarak mikroplastiklerin sorpsiyon mekanizmasi elektrostatik etkilesimler, hidrojen baglari, Van der Waals etkilesimleri vb. ile
gergeklesir. Bu etkilesimler diginda adsorpsiyon siirecinde mikroplastigin maruz kaldigi 6n islem, mikroplastigin ve agir metalin
karakteristik 6zellikleri ve gevresel faktorler etkilidir (Sekil 3).

Sorpsiyon mekanizmalarimi farkli analizlerle dogru bir sekilde belirlemek igin Fourier transform kizil6tesi spektrometresi (FTIR),
enerji dagilimli X-1is11 spektroskopisi (EDX), taramali elektron mikroskobu (SEM), Raman spektrumu, X-ismmi fotoelektron
spektroskopisi (XPS), X-1smn1 kirinim yontemi (XRD) gibi karakterizasyonlar, adsorpsiyondan 6nce ve sonra yiizeyde meydana gelen
onemli degisikleri belirlemek icin kullanilmaktadir.  Tablo 2’deki Ornek arastirmalar, mikroplastiklerin agir metalleri
adsorplayabildigini ve sorpsiyon siirecinin ¢evresel faktorlere bagl oldugunu géstermistir.
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Karakteristik dzellikle On islem ! "
Polimer tioi -Uv radyasyon: Ekstra Cevresel Faktorler
} ko p ) fonksiyonel grup -Sicaklik, pH,
-Yogunluk ve kristallik -Fiziksel asinma: Yiizey tuzluluk, ¢sziinmis
-Partikiil boyutu alam artis1 organik madde vb.
-Zeta potansiyeli vb. -Oksidayon: Ekstra

fonksiyonel grup

Sekil 3. Mikroplastiklerle agir metallerin adsorpsiyon mekanizmalari ve adsorpsiyona etki eden faktorler [28]

Tablo 2. Mikroplastiklerle agir metal adsorpsiyonunda maksimum adsorpsiyon kapasiteleri ve adsorpsiyon mekanizmalari

. . Agir Adsorpsiyon . .
Mikroplastik metal Kapasitesi Adsorpsiyon mekanizmasi
Naylon Ni(ll) 0,620 mg/g Yiizey komplekslesmesi [29]
Polivinilkloriir (PVC) Cd(Irn 1,04 mg/g n—n etkilegimleri [30]
Polietilen tereftalat (PET) Cu(ll) 8,71 ng/g Hidrojen bag: [31]
Polimetil metakrilat - .
(PMMA) Phb(IT) 7,87 mglg Fiziksel adsorpsiyon [32]
Polistiren (PS) Zn(In) 78,1 mg/kg Elektrostatik etkilesimler [33]
Polistiren (PS) As(lll) 0,92-1,12 mg/g Elektrostatik etkilesimler ve[sl;t)]valent olmayan etkilesimler
Polipropilen (PP) sr(ll) 52,4 ugle Elektrostatik etkilesimler ve Van der Waals etkilesimleri

[35]

4. Oneriler

Dogal ortamlarda ve kosullarda gercek atik su kaynaklarindaki ya da deniz sularindaki mikroplastiklerin adsorpsiyon kapasitesinin
arastirilmast cok giictiir. Cevresel faktorler degiskenlik gosterecegi gibi mikroplastikler iizerindeki mikroorganizmalarin varlig:
adsorpsiyon siirecini etkileyecektir. Bunun disinda tuzluluk ve diger kirleticilerin varligi dogal kosullarda mikroplastikler tarafindan
agir metal adsorpsiyon mekanizmalarinin aydinlatilmasini zorlastirmaktadir. Son yillarda ¢esitli katki maddeleri eklenerek {iretilen
¢evreye uyumlu plastiklerin adsorpsiyon davranislari klasik plastiklere gore farklilik gostermistir. Laboratuvar ortaminda
gerceklestirilen deneyler farkli mevsimsel sicakliklar taklit edilerek, mikroplastiklere fotodegredayon ve oksidasyon gibi 6n islemler
uygulanarak denenebilir. Miimkiinse mikroplastiklerin en yogun bulundugu sulu ortam kosullar1 dikkate alinarak deneysel kosullar
belirlenmelidir. Mikroorganizmalar ve mikroplastiklerin agir metallerin adsorpsiyon mekanizmasina kombine etkisi heniiz detayl
olarak incelenmemistir. Mevcut calismalar tek bir kirletici tiiriin tek bir adsorban ile etkilesimine odaklansa da gelecek calismalarin
yarigsmal1 ve destekleyici adsorpsiyon siireglerini inceleyecek sekilde tasarlanmasi daha kapsamli sonuglar verecektir.
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Abstract

After the metaverse became a part of our everyday lives, companies who wanted to investigate the opportunities that are said to be on
the horizon and keep up with the change put the metaverse at the very top of their to-do lists. Numerous concerns, such as customer
behavior and purchasing patterns, will be subjected to a fresh round of scrutiny due to Metaverse's ability to provide lucrative
prospects for businesses. The virtual universe and product experience power brought about by the metaverse will change many things
in our individual and social life practices. With the advent of the metaverse, digital marketing will become much more significant.
When the metaverse becomes more extensively utilized in the not-too-distant future, it is anticipated that people's buying patterns
will shift in various ways. Alterations will need to be made to marketing regulations and analyses of the target demographic. To
adapt their strategies to the new regulations, brands must evaluate and revise their marketing plans. In the future, we will witness
advancements such as unique marketing campaigns for the Metaverse and merchandise created just for avatars. This study examined
the interaction of digital marketing and branding with the metaverse. The Metaverse provides a short representation of a virtual
cosmos. However, the phrase "virtual world" is not enough when attempting to define the Metaverse. The Metaverse may be thought
of as a parallel or another world. It is the universe in which individuals can participate in creating an artificial physical environment
via the use of technology equipment. The Metaverse is a connected and simultaneous online environment that offers a vast range of
possibilities, including the ability for cooperation, engagement in intellectual and cultural pursuits, the manufacture of products and
services. Currently, the topic of the Metaverse is both significant and intriguing. It is projected that the Metaverse approach would
focus less on the future development of technology and more on its integration into people's daily lives. For this reason, Metaverse
requires more research and development at the current time.

Keywords: Metaverse, digital marketing, branding, virtual world, customer behavior.
1. Introduction

The Metaverse is a permanent and persistent multiuser environment that fuses physical reality with digital virtuality. It is also known
as the post-reality world. It is built on the convergence of technologies such as virtual reality (VR) and augmented reality (AR) that
allow multimodal interactions with virtual environments, digital items, and people (AR). As a result, the Metaverse is a web of
social, networked immersive experiences hosted on permanent multiuser platforms. It makes it possible for users to communicate
with one other embodied in real-time and have dynamic interactions with digital objects (Mystakidis, 2022). A simplified
representation of a virtual world is the Metaverse. On the other hand, the word "virtual world" cannot adequately convey the
Metaverse. A new reality may be found in the Metaverse. It is the universe in which individuals can participate in creating an
artificial physical environment via the use of various technical equipment. The Metaverse is an interconnected and simultaneous
online universe that offers numerous options, including the possibility of cooperation, participation in cultural and intellectual
pursuits, and the generation of commercial goods (Nalbant and Uyanik, 2022).

Many people believe that Neal Stephenson's dystopic cyberpunk book Snow Crash from 1992 originates from the phrase
"metaverse." On the other hand, the metaverse is not like the worlds depicted in science fiction. In 2003, software engineers were
motivated by the novel Snow Crash to build the online platform known as "Second Life." This platform enables users to generate a
cartoon representation of themselves and engage in social activities in simulated environments. The term "meta," which derives from
the Greek language, literally means "beyond," which means that there is more to construct and experience in the world. Despite this,
high-speed internet is required for the metaverse to realize its full potential. The virtual world known as "Second Life," introduced
before the widespread usage of cellphones, is a good example. The virtual world's popularity waned in part because it could not
support real-time interactions that could be carried out on the go (Hollensen et al., 2022). The continuity (or persistence) of identity
and objects, a shared environment, the use of avatars (or an embodied self), synchronization, being three-dimensional (or virtual),
interoperability, and a user experience that is interactive, immersive, and social appear to be the characteristics that are shared among
the various definitions of the metaverse. To put it all together, a workable description of the metaverse may be an interoperated
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permanent network of shared virtual environments. Users can engage synchronously via their avatars within these settings with other
agents and objects (Kim, 2021).

The metaverse is an innovative internet application and social form category that incorporates a wide range of contemporary
technological developments. It creates a mirror image of the natural world based on digital twin technology, builds an economic
system based on blockchain technology, and tightly integrates the virtual world and the natural world into the financial system, the
social system, and the identity system. This gives each user the ability to produce content and edit the world. Augmented reality
technology is used to provide an immersive experience. The idea of the metaverse is still in the process of developing, and its
meaning is being expanded in a variety of various ways by its members (Ning et al., 2021).

After examining the relevant published material, we discovered that the metaverse area had only a few research papers. Belei, et al.
(2011) investigated the potential of virtual worlds as a medium to teach students about branding concepts. To bridge the gap that
seems to exist between branding theory and practice, they included the online virtual world Second Life in their undergraduate-level
brand management course. Shen, et al. (2021) used a systematic literature review methodology to synthesize research on virtual
commerce, considering the promotion of purchase in virtual commerce settings. Their study was drawn from application design
research and research on consumer behavior. Throughout the examination, significant purchasing variables and prominent design
artifacts were uncovered. Then, the research gaps were revealed by mapping the design artifacts to the influencing elements, which
might inspire future research possibilities on the synergy of these two study paths. In addition, the development of virtual commerce
research and many potential routes were discussed, and the idea of meta-commerce as a possible development in the industry was
brought up. Kang (2022) performed an in-depth analysis of a marketing case study centered on a jewelry business and developments
in IT technology to develop the Metaverse Roadmap 2.0. Comparing and analyzing different Metaverse marketing scenarios to draw
implications based on the examined marketing plan is something that jewelry businesses do. Jeong (2022) presented an innovative
business model for a new electronic commerce platform. This platform is designed to transcend the limits of traditional online
shopping by mixing live commerce with metaverse via digital twin technology. The customers' ability to virtually examine and
interact with the brand and test out the features and capabilities of the product would be enhanced by introducing the new
intermediate platform that is now under consideration. In addition, retailers can generate original material using the metaverse and
develop a concept area to build consumer loyalty and awareness of their brand.

2. Digital marketing and branding on metaverse

The future marketing platform will be called Metaverse, and it will be used to exhibit and bring to life various types of brands inside
the 3D interactive digital environment. The way we operate in the real world is mirrored in the Metaverse as a digital replica. The
users can interact with one another in this virtual 3D area by using avatars modeled like them. This will have a significant impact on
how businesses will utilize the marketing function in the future and how we will interact with one another and communicate with one
another (Hollensen et al., 2022).

The most cutting-edge technology, including 5G, cloud computing, computer vision, blockchain, and artificial intelligence, are all
included in Metaverse, which has applications in various areas, including video games, the art world, and business (Ning et al.,
2021). It is feasible for companies to employ metaverse marketing to reach their target audience in the most engaging manner
possible and maximize their ingenuity. For this reason, businesses are gradually shifting their focus toward the metaverse to conduct
their digital marketing. There are many different kinds of conferences, events, and gatherings online. It is attractive to all persons,
particularly under COVID-19 circumstances. They can still be connected somehow, even if it's just a virtual one. Alterations in the
behavior of consumers and the lessons learned from the last point to the fact that the metaverse will be with us for a very long time.
The metaverse for digital marketing hasn't even begun yet, but | can already tell it will be incredibly unique. Because it is still in its
early phases, even basic ideas may work well for organizations. There are already a lot of different brands competing with one
another (Sivasankar, 2022).

The metaverse is a technology-based platform that has been tailored for a contactless age, and its applicability in the business world
and the consumer market is growing. The pandemic brought to light the significance of the metaverse, particularly in light of the fast
growth of the fourth industrial revolution, technology-based networks, and gadget technology. When it was initially introduced in the
early 2000s, the gaming industry was the only sector to use the metaverse's capabilities widely. However, it extends into other areas
such as performance, medical care, fashion, and gaming. It is now being used as one of the most effective marketing strategies
available in the age of contactless payments. To be more specific, the metaverse can be thought of as a technology that has been
optimized for the market environment that has been created by the commercialization of 5G, which boasts ultra-fast, ultra-connected,
and ultra-low latency services, which the COVID-19 pandemic will boost in early 2020. The advent of commercial 5G service has
led to the development of technologies that are capable of implementing virtual reality (VR), augmented reality (AR), and mixed
reality (MR), and the metaverse is gaining greater attention as a platform for contactless settings. Since that time, in the age of non-
face-to-face interactions, there has been a rise in interest in the metaverse as a result of the active use of it as a marketing tool in
virtual spaces by firms making use of virtual influencers. In addition, it is anticipated that the VR and AR sectors will expand
significantly, which will result in the development of a digital platform. As a result, metaverse marketing, which is anticipated to
completely transform everyday life after the conclusion of the period of non-face-to-face interactions, will adapt and develop more
proactively in the years to come. Because of this, the formulation of content creation and marketing strategies grounded in realism
and practicality is required (Hwang and Lee, 2022).

3. Conclusion

The Metaverse is a subject that is both important and promising in today's world. It is anticipated that the method known as the
Metaverse would center its attention not on how this technology will be created in the future but rather on how it will be
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implemented into people's everyday lives. Because of these factors, further study and development work has to be done on this
technology. Many assets are necessary, including virtual worlds, virtual digital twins, and virtual values. It is expected that additional
investments in today's world will progressively become virtual and enter a virtual universe. In this process, the ability to adapt to
change is an advantage; nevertheless, it is unknown precisely what drawbacks these technologies will have in the future. Adaptability
is a benefit. In the future, the interaction between the Metaverse and digital marketing and branding will play a very significant role.
Future financial success will come quickly to businesses that make investments in the Metaverse for digital marketing and branding.
In addition to this, there is an urgent need to do further research on the Metaverse's implications for marketing and branding.
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Abstract

With the increase in environmental pollution, legal obligations and economic reasons, the importance given to reintroduce the
recycling products in the economy is increasing day by day. The already complex supply chain structure becomes even more
complex by the reintroduction of these products into the system. To overcome the existing complexities, a strategically efficient
management of the chain has become inevitable. In this study, a closed loop supply chain network with supplier, factory, distribution
center, wholesaler and customer in forward flow and collection center, recycling plant and landfill in reverse flow is modeled using
simulation. Push and pull strategies are used for operational planning and control of the closed loop supply chain network. Models
considering pure push and pure pull strategies are run on a hypothetical data set. The performance of the models is compared using
the criteria of total profit, total sales, total cost of inventory, unsatisfied demand, average daily inventory and average response time
to customer demands. As a result of the comparisons, it can be seen that when examining customer service levels, the push based
closed loop supply chain achieves better results, while when examining total profit and inventory levels, the pull based closed loop
supply chain achieves better results.

Keywords: Closed loop supply chain, push-pull strategies, simulation.
1. Giris

Geleneksel tedarik zinciri, malzemelerin tedarik edilmesi, tedarik edilen malzemelerin ara ve nihai tiriinlere doniistiiriilmesi ve bu
nihai iiriinlerin miisterilere dagitilmasi islevlerini yerine getiren bir agdir [1]. Tersine tedarik zinciri ise geri doniisiim triinlerinden
yeniden deger elde etmek, iade edilen ve Omiirleri dolmus {iiriinleri tamir ederek ekonomiye kazandirmak ya da uygun bi¢cimde
bertaraf etmek icin miisteriden tedarikciye dogru tersine akisi ifade eden agdir [2]. Ileri ve tersine tedarik zinciri faaliyetlerinin
entegre edilmesi ile kapali dongii tedarik zinciri ortaya ¢ikmistir. Kapalt dongii tedarik zinciri (KDTZ), son 15 yildir hem sektorde
hem de akademide biiyiik ilgi gérmektedir [3]. Bunun nedeni siirdiiriilebilirligi gelistirmek icin biiyiik bir firsat olmasidir.

Bu calismada, kapali dongii tedarik zinciri ag1 simiilasyon yontemi ile modellenmistir. Geri donen iiriinlerin miktarindaki ve geri
doniis zamanindaki belirsizlikler, talep miktarinin belirsizligi vb. kapali dongii tedarik zinciri aginin modellenmesini ve kontroliinii
karmasik hale getirmektedir. S6z edilen belirsizliklerin {istesinden gelebilmek i¢in kapali dongili tedarik zinciri agmin
modellenmesinde itme ve ¢ekme stratejilerinden yararlanilmistir. itme tabanli bir tedarik zincirinde, iiretici gegmis dénemlerden yola
cikarak tahmine dayali iiretim yapmaktadir. Cekme tabanli tedarik zincirinde ise {iretim miisteri talebine cevap olarak baglamaktadr.
itme tabanli bir tedarik zinciri yiiksek stok miktarlarina, cekme tabanl tedarik zinciri de diisiik hizmet diizeyine sebep olmaktadir. Bu
calismada itme ve ¢ekme stratejilerinin kapali dongii tedarik zinciri ag izerindeki performansi arastirilmaktadir.

Literatiir incelendiginde ileri tedarik zincirinde itme ve ¢ekme stratejilerinin performanslarinin analiz edildigi ve karsilastirmalarinin
yapildig1 ¢alismalara rastlanmaktadir. Tedarik zincirinde itme ve ¢ekme stratejilerini inceleyen ¢aligsmalardan biri olan Masuchun vd.
caligmalarinda seri bir tedarik zincirinde itme ve ¢ekme stratejilerinin performanslarini ¢iktt miktari, miisteri hizmet diizeyi ve toplam
stok altinda karsilagtirmiglardir [4]. Lin vd. yaptiklari ileri bir tedarik zincirinde itme-¢ekme stratejilerini kullanarak teslimat siiresini
diisiirmeyi hedeflemislerdir [5]. Takashi vd. tedarik zinciri sisteminde ii¢ kontrol mekanizmasini, itme ve ¢ekme ve hibrit,
karsilastirmak icin matematiksel bir model olusturmuslardir. Ug kontrol mekanizmasi igin, her bir siirecteki islem miktarlarinin
degisimi ve her bir stok noktasindaki stok diizeylerinin degisimi performans &l¢iitii olarak analiz edilmistir [6]. Huang vd. yaptiklar1
calismada hurdalarin yeniden kullanim siirecini analiz ederek yasanan sorunlari itme ve ¢ekme stratejileri kullanarak kaldirmay1
hedeflemislerdir. Itme stratejisi kullanarak demir ve ¢elik hurdalarim geri kazanacak, cekme stratejisi ile piyasa talebini karsilayacak
itme-cekme tedarik zinciri kurmuslardir [7]. Ahn vd. iki asamali stokastik tedarik zincirinde itme ve ¢ekme stratejilerini kullanarak
iiretim-dagitim modeli gelistirmislerdir. Sezgisel siparis miktar1 degerleri kullanilarak modelin performansi analiz edilmistir [8].
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Literatiirde kapali dongii tedarik zincirinde itme ve ¢ekme stratejilerinin kullanilmasini konu alan iki ¢aligmaya rastlanmistir. Abbey
vd. yaptiklar1 ¢alismada kapali dongii tedarik zincirinin en biiyiik sorunlarindan olan uzun teslim siirelerine, yiiksek envanter
seviyelerine ve diigiik miigteri hizmet seviyelerine ¢oziim olarak gecikmeli farklilagma modeli sunmuslardir. Hibrit bir itme-gekme
stratejisi igeren model ile maliyetlerde ve degisen miisteri taleplerinin karsilanmasinda esneklik saglanmistir [9]. Lin vd. itme ve
¢ekme kontrollii yeniden iiretimi igeren kapali dongii tedarik zincirinin dogrusal olmayan bir sistem dinamigi modelini
gelistirmislerdir. Uriin geri déniis oranmin ve talep sikhigmin modelin anahtar parametreleri oldugu ve itme-gekme politikalarinin
seciminde 6nemli rol oynadig1 sonucuna varilmistir [10].

Bu calismada ise yukarida bahsedilen Abbey vd. tarafindan yapilan ¢alismadan farkli olarak simiilasyon teknigi kullanilarak
modelleme yapilmistir. Simiilasyon ile modelleme yapilarak bahsedilen ¢alismada goz ardi edilen tagima siiresi, {iretim siiresi, tiriin
kullanim siiresi, stok tutma maliyeti, iretim maliyeti gibi modelin sonuglarin1 dogrudan etkileyecek olan ve gercekei bir ¢oziime
ulagilmasinda fayda saglayacak olan parametreler modele dahil edilmistir. Lin vd. tarafindan yapilan ¢aligmadan farkli olarak ise
modele tasima siiresi, stok tutma maliyeti, karsilanamayan talepten dolay1 kaynaklanan ceza maliyeti gibi parametreler dahil edilmis
ve performansi dl¢tilmiistir.

Literatiirde itme ve ¢ekme stratejilerinin karsilastirmasi yapilirken ¢iktt miktari [4, 11, 12], stok tutma maliyeti [13, 14], teslim siiresi
[5, 10, 12, 15, 16, 17] toplam maliyet [8, 16], stok seviyesi [4, 16, 17], hizmet diizeyi [4, 17] vb. performans 6lgiitleri kullanilmistir.
Bu c¢aligmada ise, toplam kar, toplam satis kazanci, toplam stok tutma maliyeti, karsilanamayan talep, ortalama giinliik stok miktari
ve miisteri taleplerinin ortalama karsilanma siiresi performans 6l¢iitleri kullanilmistir.

Boliim 2, simiilasyon yontemi kullanilarak olusturulan modellerin yapisini, varsayimlarini ve ¢alistirildigi veri setini agiklamaktadir.
Boliim 3, modellerden elde edilen sonuglarin karsilagtiritlmasini vermektedir. Boliim 4, elde edilen sonuglari tartismaktadir. B6lim 5,
bu arastirmanin sonuglar1 ve gelecekteki calismalar i¢in verilen 6neriler ile sona ermektedir.

2. Materyal ve yontem

Kapali dongii tedarik zinciri performansimin itme ve ¢ekme kontrol stratejilerinden nasil etkilendigini analiz edebilmek igin
simiilasyon ile modelleme yapilmistir. Simiilasyon, sistem davranigini anlamak ve sistemin igleyisine yonelik gesitli stratejiler
gelistirmek ve degerlendirmek amaciyla gergek bir sistem modeli tasarlamak igin kullanilmaktadir [18].

Modellerin yapisi ve varsayimlari asagida siralanmigtir:

e  Miisteriler tarafindan kullanildiktan sonra toplama merkezlerinde toplanan depozitolu bir {iriin i¢in saf itme ve saf cekme
stratejisine gore ¢aligan iki farkli simiilasyon modeli gelistirilmistir.

e Talepler dinamik sekilde gilinlik olarak gelmektedir ve giin sonunda karsilanamayan talepler igin ceza maliyetine
katlanilmaktadir.

e Eger bir KDTZ elemaninin miisait durumda tagima araci yok ise iiriinler ara¢ miisait olana kadar stoklarda tutulmaktadir.
Arag geldikten sonra sevkiyat gerceklestirilmektedir.

e  Tagima aracinin kapasitesinin yeterli oldugu varsayilmistir.
Stok tutma maliyetleri giin sonunda elde bulunan stok miktarlar1 iizerinden hesaplanmistir.
Toplam kar; hammadde satin alma, yikama, dolum, geri toplama, ayirma, ceza, tasima, stok tutma maliyetlerini satis
gelirlerinden ¢ikararak elde edilmektedir.
Miisterilerin iriinleri kullanim siireleri belli bir dagilima uygun olarak alinmustir.
Itme stratejisini benimseyen KDTZ elemanlar, s,Q stok politikasina gore calismaktadirlar.
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Sekil 1: Cekme Stratejisini Benimseyen Toptancinin Algoritma Semasi
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Cekme stratejisine gore calisan toptancinin algoritma semast sekil 1°de verilmistir. Modelde, akis miisteri talebinin gelmesiyle
baslamaktadir. Oncelik miisteriye en yakinda bulunan toptancidan olacak sekilde iiriinler ¢ekilmektedir. Eger toptancilarda talep
edilen miktarda {iriin yok ise bir 6nceki asamadaki KDTZ elemani olan dagitim merkezinden triinler ¢ekilmektedir. Agdaki diger
elemanlarin igleyisi de benzer sekilde ilerlemektedir.

Itme stratejisine gore calisan toptancinin algoritma semasi sekil 2°de verilmistir. itme stratejisine gore calisan modelde akis depoya
iritin gelisi ile baslamaktadir. Depodaki {iiriin miktarlart ve tasima maliyetleri giincellendikten sonra miisteri talepleri en yakin
konumdaki miisteriye 6ncelik verilerek karsilanmaktadir. KDTZ elemanlarinin stok seviyeleri minimum stok miktarinin altina
diistiiglinde ise bir dnceki asamada bulunan KDTZ elemanindan, en yakin konumda bulunan, siparis miktar1 (Q biiyiikliigii) kadar
siparis verilmektedir. Agdaki bulunan diger elemanlarin akigi da benzer olarak ilerlemektedir.
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Karsilanamayan miisteri talep miktarini giincelle.

Sekil 2: itme Stratejisini Benimseyen Toptancinin Algoritma Semasi

Gelistirilen modeller 1 tedarikgi, 1 fabrika, 2 dagitim merkezi, 2 toptanci, 5 miisteri, 2 toplama merkezi, 1 geri doniisiim tesisi ve 1
atik merkezi igin olusturulan 6rnek bir veri seti tizerinde ¢ozilmiistiir.

Modellerde miisteri taleplerinin sisteme gelisi ve talep miktarlar1 dinamik olarak gerceklesmektedir. Miisteri talepleri, sisteme
UNIF(0,120) dakika dagilimia gore ve talep miktarlar1 UNIF(184,233) adet dagilimina gore gelmektedir. Yikama islemi 20 saniye,
dolum islemi, 15 saniye ve ayrigtirma islemi 20 saniye siirmektedir. Tagima islemini yapan araglara {riinlerin indirilmesi ve
yiiklenmesi 10 dakika siirmektedir. Araglarin hiz1 70 km/saattir.

Tablo 1: KDTZ Elemanlarinin Stok Tutma Maliyetleri

Stok tutma maliyeti

b/ adet)
Fabrika (hammadde) 04
Fabrika (bitmis tiriin) 0,4
Dagitim Merkezi 1 1,25
Dagitim Merkezi 2 1,65
Toptanci 1 1
Toptanci 2 1,15
Toplama Merkezi 1 1
Toplama Merkezi 2 0,8
Geri Doniistim Tesisi 0,4

Tedarik¢iden hammadde satin alma maliyeti 2,75 ¥/adet, dolum maliyeti 2 B/adet, temizleme maliyeti 0,25 ¥/adet, ayirma maliyeti
0,10 ¥/adet, satis fiyat1 15 ¥/adet, hurda fiyat1 1 ¥/adet, toplama maliyeti 1,25 ¥/adet, bir birim triini bir kilometre tasima maliyeti
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0,0085 b, bir birim iirlinii karsilayamamaktan dolay1 katlanilan ceza maliyeti 0,8 b olarak dikkate alinmaktadir. Fabrikanin, dagitim
merkezlerinin, toptancilarin, toplama merkezlerinin ve geri doniisiim tesisinin bir birim iiriinii bir giin stokta tutmak i¢in katlandiklar1
maliyetler tablo 1°de verilmistir.

Tedarik¢inin 30 giinliik periyot icin kapasitesi 15000 adet olarak belirlenmistir. Itme stratejisine gére calisan fabrikamn, dagitim
merkezlerinin, toptancilarin, toplama merkezlerinin ve geri doniisiim tesisinin minimum stok seviyeleri ve stok miktarlarinin bu
seviyenin altina diistiigiinde vermeleri gereken siparis miktarlari tablo 2’de verilmistir.

Tablo 2: KDTZ Elemanlarinin Minimum Stok Diizeyleri ve Siparis Miktarlar:

Minimum stok(adet) Siparis miktari (adet)

Fabrika (hammadde) 800 800
Fabrika (bitmis iirtin) 780 800
Dagitim Merkezi 1 700 780
Dagitim Merkezi 2 660 680
Toptanci 1 660 660
Toptanci 2 440 440
Toplama Merkezi 1 950 1100
Toplama Merkezi 2 900 1000
Geri Doniigiim Tesisi 800 900

Uriinlerin miisterilerden geri donme oram %85, geri déniisiim tesisine gelen firiinlerin sirasiyla fabrikaya, hurdaya, atik sahasina
gitme oranlar1 %90, %8, %2 olarak belirlenmistir. Uriin kullanim émrii TRIA(3,5,7) giin dagilimina gére belirlenmistir.

3. Bulgular
Modeller, giinliik caligma siiresi 12 saat olmak tizere 10 giinliik 1sinma siiresi ile birlikte 40 giin, 30 tekrar ¢alistirilmustir.

Modellerden elde edilen kar ve maliyet degerleri Tablo 3’te verilmistir. Toplam kar odakli diisiiniildiigiinde ¢ekme stratejisi ile
calisan modelin daha iyi sonug verdigi goriilmektedir. Toplam satis kazanci degerlerine bakildiginda itme stratejisine gore caligsan
modelin daha yiiksek satis kazanci yani daha yiiksek ¢ikti iirettigi sonucuna varilmaktadir. Toplam stok tutma maliyeti degerleri
incelendiginde ¢ekme stratejisinin toplam stok tutma maliyetinin itme stratejisine goére olduk¢a diisiik oldugu gorilmektedir.
Karsilanamayan talep miktarlar1 g6z 6niine alindiginda itme stratejisi ile ¢alisan modelin daha iyi sonug verdigi goriilmektedir.

Tablo 3: Performans Olgiitlerinin Ortalama Degerleri

e KDTZ Stratejisi
PERFORMANS OLCUTU

iTME CEKME

Toplam Kar 78191,08 142219,29
g ° Toplam Satig Kazanci 434196  282820,50
et (97}
g £ Toplam Stok Tutma Maliyeti 146714,38 12530,60

Karsilanamayan Talep 2392,23  12422,40

Tablo 4’te miisteri taleplerinin ortalama karsilanma siireleri verilmistir. Tablo incelendiginde itme stratejisine gére ¢alisan kapali
dongii tedarik zincirinde miisteri taleplerine ¢ekme stratejisine gore calisan modele kiyasla daha hizli cevap verildigi sonucuna
ulagilmaktadir.

Tablo 4: Miisteri Taleplerinin Ortalama Karsilanma Siireleri

KDTZ Stratejisi

Miisteri No -
ITME CEKME
Miisteri 1 76,54 374,49
Miisteri 2 88,12 379,09
Miisteri 3 75,38 360,34
Miisteri 4 91,62 375,41
Miisteri 5 85,87 384,88
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Ortalama giinliik stok miktarlarin1 gosteren grafik sekil 1°de verilmigtir. Grafik incelendiginde ¢ekme stratejisine gore ¢aligan tedarik
zinciri hizmet saglayicilarinin neredeyse hi¢ stok bulundurmadiklar1 goriilmektedir. Cekme stratejisinin hedefi miisteri siparislerine
cevap olarak iiriin iiretmek ve stok bulundurmamak oldugu icin modelin gercekgi sonuglar verdigi sdylenebilir. itme stratejisine gore
calisan tedarik zinciri hizmet saglayicilart s,Q stok politikasina gore calistiklarindan dolay1 yani stoklart belli bir seviyenin altina
diistiiklerinde siparis olusturduklari i¢in stok miktarlar1 ¢ekme stratejisine kiyasla oldukea yiiksektir.

800,00
700,00
600,00 /
500,00
400,00
300,00
200,00

100,00
0,00

Fabrika Fabrika Dagitim Dagitim Toptancil Toptanci2  Toplama Toplama Geri
(hammadde) (bitmis Griin) Merkezi1  Merkezi 2 Merkezil Merkezi 2  Doniisim
Tesisi

e [TME CEKME

Sekil 3: Ortalama Giinliik Stok Miktarlar1
4. Sonuglar

Bu calisma kapali dongii tedarik zinciri agindaki ¢esitli belirsizlikleri dikkate alarak itme ve ¢ekme stratejilerinin agdaki etkisini
aragtirmaktadir. Farkli performans kriterlerine gore iki modelin karsilastirilmasi yapildiginda goriilityor ki itme stratejisi ile
calisildiginda taleplerin miisteriye teslim edilmesi ortalama 3,5 kat daha hizli gergeklesmektedir. Ayn1 zamanda itme stratejisi ile
calisildiginda kargilanamayan talep miktar1 4 kat daha az olmaktadir. Bu veriler gosteriyor ki itme stratejisi ile ¢aligmas1 durumunda
miisteri hizmet diizeyi yiiksek olmaktadir. Fakat ¢cekme stratejisi ile galisildiginda ise %81,89 daha fazla kar elde edilmektedir.
Ayrica stok miktarlarinin itme stratejisi ile calisildigi duruma gore yaklasik 11 kat daha diisiik oldugu goériilmektedir.

itme ve cekme stratejilerini benimseyerek kurulmus iki farkli simiilasyon modelinden elde edilen sonuglar gosteriyor ki; kapali
dongii tedarik zincirini tasarlarken hem itme stratejisinin sagladigi yiiksek miisteri hizmet diizeyinden hem de ¢ekme stratejisinin
saglamis oldugu diisiik stok miktar1 ve daha yiiksek kazangtan faydalanmak igin hibrit modeller tasarlamak faydali olacaktir. Gelecek
¢alismalarda itme-¢ekme smirinin konumunu arastirmaya yonelik hibrit modeller gelistirilecektir. Ayrica talep degiskenliginin, stok
Seviyelerinin vb. itme ¢ekme sinirina olan etkisi analiz edilecektir.
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Abstract

Applications are performed in many areas in the marine sector in order to meet international limitations and provide energy
efficiency. Air Lubrication (AL) Systems has potential in terms of cost, ease of installation and flexibility to increase efficiency,
especially on marine vessels. The main purpose of AL systems is to reduce fuel consumption and gain in terms of emissions by
minimizing the frictional resistance, which is the most dominant of the ship's resistance components. In this context, AL systems are
tested in many ship types, and maximum efficiency output is achieved, especially in high-tonnage tankers and bulk carriers with a
flat bottom part of the hull form. On the other hand, the efficiency outputs obtained from high-speed and sharp-formed ships remain
at lower levels. This system, which provides an efficiency of more than 10% without making any changes or modifications to the
ship form and the ship's main engine, and also operated in combination with other potential energy efficiency technologies, thereby
increasing the total efficiency level to higher levels. This study will be a substantial resource for academicians and experts working
on energy efficiency and industry stakeholders and data will facilitate comparison for future applications.

Keywords: Air Lubrication, Energy Efficiency, Fuel Consumption, Emission.
1. Giris

Uluslararas1 diizeyde tagimaciliginin siirdiirebilirligini 6zellikle bu alanda biiyiik bir paya sahip olan deniz yolu tagimaciliginda
kiiresel 1sinma ve yakit tiiketimi agisindan verimlilik ve siirdiirebilirlik saglamak adma bir ¢ok yesil teknolojilerin uygulamasi
yapilmaktadir (Hao ve diger., 2019; ABS, 2019). Bu uygulamalardan biri olan hava yaglama sistemleri “Air lubrication systems”
Yenilik¢i Enerji Verimliligi Teknolojisi olarak Uluslararasi Denizcilik Orgiitii (IMO) tarafindan tanitilmaktadir (Hao ve diger., 2019;
American Bureau of Shipping (ABS), 2019). AL sistemlerinin ortaya ¢ikmasindaki en biiyiik etken gii¢ tiiketimini dogrudan
etkileyen gemi direng bilesenleridir. Gemilerin sudaki hareketi boyunca gdvdelerinin alt ve iist yapilari cesitli direnclere maruz
kalmakta ve ozellikle suyla gemi govdesi arasinda 1slak yiizey alanindan olusan siirtinme direnci direng bilesenlerinden en baskin
olanidir. Yiiksek hizli deplasman gemilerinde siirtiinme kuvvetinin etkisi %40 civarlarindayken, diisiik hizli deplasman gemilerinde
bu oran %85 seviyelerine ulagmaktadir (ABS, 2019).

Toplam direng ile giic dogru orantili bir sekilde hareket ettigi goz oniinde bulunduruldugunda, gii¢ deniz tasitlarindaki makinelerden
yanma siirecinde elde edilmekte ¢esitli aktarma sistemleri {izerinden pervaneye iletilmektedir. Pervanede elde edilen itme miktart
pervane iizerine gelen suyun akis iz ile itme giicii hesaplanmaktadir. itme giicii ile efektif gii¢ arasindaki oran geminin gdvde
verimliligini ifade etmektedir. Efektif gii¢ hesaplamada gemi hiz1 ve toplam direng bilesenleri kullanilmakta, toplam diren¢ ne kadar
azalirsa ayni gii¢ seviyelerinde gemi hizindan o kadar kazanim saglanmaktadir. Toplam direncin en biiylik bileseni olusturan
stirtinme  direncinin ddsiirilmesiyle, yakit tiirlinden bagimsiz olarak hiz ve operasyonel acidan verimlilik iyilestirilmesi
saglanmaktadir (Silverstream, 2022).

Genel anlamda, geminin govdesinde herhangi bir degisiklik yapmadan alt kisimlarindan sabit bir hava enjeksiyonu yapilarak
uygulanan “Air lubrication” hava yaglamasi (AL) sayesinde tekne ile deniz suyu arasindaki siirtiinme direnci diisiimii saglanmaktadir
(Silverstream, 2022; Wartsila, 2022; Mitsubishi Heavy Industries, 2012). Bu sistemler deniz kosullar1 i¢in 6zel tasarlanmis, en
onemli noktalarmdan birini olusturan hava kabarcig: {iretimin sirasinda yagsiz kompresorler kullanilmaktadir (Silverstream, 2022).
AL teknolojisi kabarcik (BDR) , hava katmani (ALDR) ve kismi bosluk Siirtinme Azaltma (PCDR) olacak sekilde temelde 3 farkli
sekilde uygulanmaktadir. Bu AL teknolojilerinde temelinde reynolds stresini etkili bir sekilde azaltma, sinir tabakasindaki tiirbiilans
etkisini bastirma ve akigin etkin viskozitesini azaltma mekanizmalar gergevesinde uygulanmaktadir . Kabarcik yonteminde (BDR),
0,Imm daha kiigiik boyuttaki kabarciklar iiretilerek siirtiinme kuvveti azaltilmasi ile uygulama saglanmaktadir. Geminin tiim su
altinda kalan boéliimlerinde bu kabarcik olusumunu verimli uygulamak yapmak olduk¢a zordur ¢ilinkii kabarciklar biiylidiik¢e
sirtiinme  azaltici etksiini kaybetmektedir. Ayrica diisik hizlarda kaldirma kuvvetinden kaynakli verimsiz uygulamalar
gerceklesmektedi. Hava katmani yonteminde (ALDR) suyun tiirbiilansh sinir tabakasina yeterli miktarda hava enjektesi ile hava
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tabakas1 olugmaktadir. Hava enjektesinde meydana gelen artisla direng bilesenlerini en etkilen 1slak yiizey alami ile etkilesim
minimize edilerek, siirtlinme direnci azaltilmaktadir (ABS, 2019).

Kismi bosluk yonteminde (PCDR), havanin govde icinden iletilebilecegi bosluklar kullanilarak gévdeyi sudan ayiracak, sisirilmis
hava boslugu olusturmaktadir. Bosluktaki kavitasyon akisindaki hava tabakasi, gemi gévdesindeki tiirbiilansli sinir tabakasindan ¢ok
daha kalin oldugundan daha diisiik hava enjeksiyonu ile verimli sonuglar elde edilmektedir (ABS, 2019). PCDR benzer sekilde olan
¢oklu dalga kismi bosluk yonteminde (MWCDR) hava boslugunda bir den fazla dalga boyu meydana gelmektedir (Hao ve diger.,
2019). 11k uygulamadan 2018 yilina kadar farkli tiplerde toplamda 23 gemi iizerinde AL sistemleri uygulamasi gergeklesmektedir.
AL sistemlerinin uygulanmas: igin gerekli havanin elde edilmesi ve gesitleri Sekil 1 de ifade edilmektedir.
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@ Ha-.aFme'.sr.’omx\ Hava Tabakasi

=
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| = = e

Sekil 1: AL sistemleri ve uygulama cesitleri (Monohakobi, 2015; Hao ve diger., 2019)

Gemilerdeki direng bilesenleri diisiirmek ve giicii efektif kullanma adma cesitli govde tasarimlari yapilmaktadir. Yeni gévde
tasarimlarmin ilk yatirim maliyeti oldukca fazla olmakla beraber ve armatorlerin bu tasarimlari yeni insa edilecek gemilerde
uygulamasi olduk¢a uzun siirelere yayilmaktadir. Bu bakimdan AL sistemleri govde formunda degisiklige gitmeden enerji verimliligi
saglamakta ve bu alanda bir¢ok gemi tipinde gerceklesmis uygulama bulunmaktadir (Wartsila, 2022).

2. AL sistemi uygulamalari

AL sistemlerinin ilk uygulamalar1 Yamatai and Yamato adli “heavy load carrier” agir yiik tasiyici ve diigiik “draft” su gekimi
degerlerine sahip gemiler lizerinde ilk AL uygulamalari1 gergeklestirilmistir. AL uygumalari oldukg¢a basit bir sisteme sahip olmasina
karsin ozellikle su ¢ekimi yiiksek olan gemilerde bu teknolojiden fayda saglamak olduk¢a zordur, bu yiizden ilk uygulamalar si1g
sularda isletilen diisiik su ¢ekimine sahip gemilerde uygulanmstir (Offshore Energy, 2012; Monohakobi, 2015).

AL sistemlerinin derin su ¢cekimi degerlerine sahip olan gemilerdeki uygulama potansiyelini gerceklestirmek adina, Soyo adli gemide
“Scavenging Air Bypass Systemi” Skaveng havasi baypas sistemi (SCAB) ile AL sistemi kurulumu yapilmakta ve bu gemi yurt dist
tagimacilik yapan ilk AL sisteme sahip gemi olma 6zelligini kazanmaktadir (Offshore Energy, 2012; Monohakobi, 2015). Japonya
ve Avustralya arasinda komiir tasimaciligi yapan bu geminin operasyonlarindan yakit bazli CO2 emisyonlarindan indirgeme
saglandig1 verilerle ortaya konulmaktadir. Su ¢ekiminin 8,1 m oldugu Balastli ve 12,8 m oldugu yiiklii olma durumlara gore
gerceklestirilen operasyonlardan sirasiyla %5 ve %3 oraninda CO2 emisyonu azalimi saglanmaktadir (Monohakobi, 2015). Benzer
sekilde AL sistemleri uygulamasiyla birlikte okyanus boyunca giden gemiler iizerinde %S5 ila %10 arasinda degisen yakit ve emisyon
acisidan tam zamanl gergek veriler elde edilmektedir (Silverstream, 2022).

Gemi tipleri agisindan Sivilastirllmig Dogalgaz (LNG) tasiyici tanker ile Ro-Ro gemisi gibi govde yapisindaki 6zellikle dip
yapilarindaki diiz alanlarin yogunlugu bu sisteminin uygulanmasina olanak saglamaktadir. Bu tip gemilerde yapilan ¢aligmalara gére
%8 ila %10 orasinda enerji verimliligi kazanimi saglama potansiyeli bulunmaktadir (Wartsila, 2022; Silverstream, 2022). 40,000
DWT tonaja sahip MT Amalienborg adli tankere AL sistemleri ile ilgili yapilan retrofit uygulamasiyla birlikte %S5 iizerinde
verimlilik kazanimi saglanmaktadir. Elde edilen kazanimlar, kar amaci giitmeyen bir kurulus olan “Hamburgische Schiffbau
Versuchsanstalt” (HSVA) tarafindan onaylanmstir (Silverstream, 2022).

AL sistemi Ozellikte govde formunun alt yiizeyleri diiz olan gemilerde olduk¢a verimliyken, daha keskin ve narin hatlara sahip
gemilerde uygulanma durumunda verimlilik kazanimi istenilen seviyelerde olmayabilmektedir (Kantharia, 2021). Ozellikle askeri,
6zel amacgl ve yiiksek siiratli teknelerin sahip oldugu narin gévde formu bu duruma 6rnek verilebilmektedir. Bu tip uygulama
potansiyeli disiik olan gemilerde de kazanim olacagini gostermek adina, Mitsubishi Heavy Industries (MHI) gelistirdikleri AL
sistemleri “slender” narin gévde formuna sahip FERRY NAMINOUE isimli yiiksek hizl1 feribot lizerinde uygulayarak %5 tizerinde
yakit verimliligi kazanimi saglamaktadir. (Mitsubishi Heavy Industries (MHI), 2012). Benzer sekilde yolcu gemileri iizerine
Silverstream tarafindan yapilan uygulamalarda ayni derecede kazanimlar elde edilmekte ve saygin 3. taraf kuruluslar tarafindan
dogrulanmasi saglanmaktadir (Silverstream, 2022).

Yapilan uygulamalarda verimlilik ¢iktisini, operasyon hizi, su ¢ekimi ve 1slak yiizey alanindaki diiz taban oran1 gibi faktér en 6nemli
miktarda belirlemektedir. Tablo 1 de gemi tiplerine gore elde edilen net kazanimlar hiz, su ¢ekimi ve 1slak yiizey alan1 temelinde
ifade edilmektedir (Silverstream, 2022).
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Tablo 1. Gemi Tiplerine Gore Verimlilik Kazamimlari (Silverstream, 2022).

R Operasyon Hiz1 Su Cekimi Islak Yiizey Alanindaki
Gemi Tipi [Kkts] [m] Diiz Taban Orani Net Kazanim
Yolcu G. 10-20 8-9 %30-35 %5-7
Yeni nesil Ro-Ro Gemileri 10-22 7-8 %26-32 %5-7
9000 TEU iizeri Konteynir G. 10-23 14-16 %25-30 %5-6,5
Gaz Tankerleri
10-19 9-12 %35-40 %6-9
(LNGC, VLEC ve VLGC)
100000 DWT iizeri Dokme Yiik G. 10-15 13-20 %25-45 %6-11

Operasyondan elde edilen verilerin yansira ANSYS FLUENT programi kullanilarak LNGC iizerinde AL sistemleri kullanilarak 12
ton %8 oraninda yakit tiiketimin indirgeme saglanmaktadir (Fotopoulos ve Margaris, 2020). AL sistemlerinden kaynakli baloncuk
olusumu pervane performansini ihmal edilebilecek kadar disiik seviyede etkiledigi hesaplamali akiskanlar dinamigi (CFD)
yontemiyle kanitlanmaktadir (Kawabuchi ve Diger., 2011). Al sistemlerinde olusturulan hava kalinligi verimlilik g¢iktisini
etkilemektedir. 3, 5 ve 7 mm olan hava kalinlik degerlerinde sirastyla %8, %10 ve %13 oraninda kazanim saglanmaktadir.

Bir¢ok gergeklestirilen basarili teorik ve operastonel uygulamanin yani sira govdedeki “air release units” hava tahliye tinitelerinden
(ARU) gelen havay: keserek geminin diiz-tabaninda tek tip mikro kabarcik olusturacak sekilde olusturulacak AL sistemleri, hem
operasyondaki gemilere ve hemde yeni insa edilecek gemilerde uygulama potansiyeline sahiptirler (Silverstream, 2022). 2022-2024
arasinda teslim edilmesi planlanan MSC Mediterranean Shipping Company ait gemilerde AL sistemlerinin kurulumu
planlanmaktadir (Shipinsight, 2021).

AL sistemleri, yakit temelli enerji tasarrufunun yaninda, gevresel kaygilari azaltmakta, su alti giiriiltii kirliligini indirgemekte,
titresimi olusumunu en aza ¢ekmekte ve son olarak direng bilesenlerinin kritik noktasini olusturan karina kirlenmesini
geciktirmektedir (Wartsila, 2022).

Buna karsin, 6zellikle yiiksek devirli makinelere sahip gemilerin pervanenin yiiksek doniis hizindan kaynakli olusan emme etkisi,
govde formlarin altinda hava baloncuklart katmani olusumunu zorlagsmaktadir. Bu durumu engellemek ancak 6zel govde
tasarimlartyla gergeklesmekte fakat bu durum ek maliyet getirmektedir (Kantharia, 2021). Ayrica, AL sistemleri ozellikle kotii hava
kosullarinda gergeklestirilen operasyonlarda geminin dengesini ve gidisini olumsuz etkileyecegi durumu miirettebati ve gemi
isletmecilerine zorluk ¢ikaracaktir. Dalgali denizler ve sivi yogunlugundaki degismeler hem isletmeyi hem de AL sistemlerimden
istenilen verimliligi saglamak amagli her bolgede ayn1 dagilim gosteren kabarcik olusmasini saglamayi olduk¢a zorlagtirmakta bu
durum ve geminin performansini olumsuz yonde etkileyebilmektedir (Kantharia, 2021).

3. Sonuglar

Uluslararasi baglamda deniz tasimaciliinin siirdiirebilir bir sekilde gerceklesmesi igin yetkili otoriteler tarafindan bir¢ok sinirlama
ve diizenlemeler ortaya konulmaktadir. Bu diizenlemeleri karsilamak adina &zellikle deniz tasitlarinda enerji verimliligi artirma
calismalar1 iizerine yogunlagsma devam etmektedir. Alternatif ve yenilenebilir yakitlar, gelistirilmis gemi formlari, gemi makineleri
iizerinde yapilan modifikasyonlar bunlarin 6nde gelenlerini olustururken, gemi ana makinesinde ve formunda herhangi bir degisiklik
yapmadan yeni inga ve halihazirda operasyonda bulunan gemilere uygulanma potansiyel olan AL sistemleri, 6zellikle govde
formunun dip kismi diizolan gemiler igin olduk¢a verimlilik kazanimi saglamaktadir. Ilk yapilan uygulamlardan giiniimiize kadar
olan olanlar degerlendirildiginde %10’u asan enerji verimliligi uygulamalar1 gergeklesmektedir. Ozellikle farkli tiplerde gemilere
uygulanma durumu &zellikle bu sistemlerin ileride kurulum sayisinda ilerlemeler olusacagini isaret etmektedir. AL sistemleri hali
hazirda bir ¢ok gemi tipi iizerinde verimli bir sekilde uygulantyor olmast durumu diger gemi tipleri i¢in verimlilik artirnmi agisindan
kurulum potansiyelini artirmaktadir.
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Abstract

Water jet propulsion system is an important type of propulsion system used especially in high speed required boats. Waterjet
propulsion systems can provide high efficiency, high speed and low noise cruising capability compared to conventional propulsion
systems. With the developing technology, the interest in such technologies, where control methods can be provided more
economically and simply, is increasing. Water jet propulsion system today generally used with a low head flow pump to produce a
low pressure high flow system. Many studies have been done on this propulsion system thanks to the improvements about
hydrodynamics, inlet channel, tip opening, hub ratios, blade number and angle. however most of this studies on low pressure water
jet propulsion system which used flow pumps based on the theory of impeller like propeller. In this study, the cavitation problem of
low pressure water jet propulsion systems and their inefficiency at low speeds are explained, and the advantages of a high pressure
water jet system at pre-design stage for a excursion boat that will cruise at low speeds are shown.

Keywords: Water Jet Propulsion System, High Pressure Water Jet, Propulsion Efficiency.
1. Giris

Okyanuslarda, denizlerde, gollerde ve hatta nehirlerde kullanilmak {izere, farkli amaclarda tasarlanan pek ¢ok gemi tiirii vardir. Bu
farkl: tiirlerin de tek bir sevk sistemini kullanmasi beklenemez. Giinlimiizde en yaygin sevk sistemi, igten yanmali bir motorun
kimyasal enerjiyi hareket enerjisine doniistiirmesi ve bu enerjinin bir saft yardimiyla pervaneye aktarilmasi ile olusan konvansiyonel
sevk sistemleridir. Ozellikle son yillarda gevresel faktdrlerin gdz oniine alinmast ile birlikte, ortaya konan uluslararast zorunluluklarla
beraber, daha g¢evreci ¢6ziim yontemleri ilizerinde durulmus ve elektrikli sevk sistemlerinin 6nemi ile birlikte sayilar1 da oldukca
artmistir. Su jeti sistemleri ise ilk kez 1960’11 yillarda goriilmeye baslandi (Doen, 2016). Aradan gecen bunca yilda pek ¢ok
teknolojik gelisim ile birlikte popiilaritesini korumay1 basarmistir.

Su jeti tahriki, pervaneden farkli bir tiir 6zel tahrik sistemidir. Bu cihaz, yiiksek sevk verimi, diisiik giiriiltii ve titresimi ve basit iletim
yapist nedeniyle birgok yiiksek hizli gemide yaygin olarak kullanilmaktadir (Bulten,2006). Su jeti tahrik sistemleri, endiistriyel
iiretim ve askeri operasyonlarin gereksinimlerini karsilamak icin kiigiik ve orta dlgekli, yiiksek verimli, disiik giirtltiili ve yiliksek
hizli ihtiyaglara yonelik kademeli olarak gelistirilmektedir (Takai, 2011).

Bir su jeti, su geriye dogru zorlandiginda olusturulan reaksiyondan itici itme iiretir. Newton'un Ugiincii Hareket Yasas ile ilgili
olarak caligir - “her eylemin esit ve zit bir tepkisi vardir”. Buna giizel bir 6rnek, tiifek ateslenirken omuzda hissedilen geri tepme veya
giiclii bir yangin hortumu tutarken hissedilen itmedir. Basit¢e sdylemek gerekirse, yiiksek hizli bir jet akiminin bosalmasi, jet
tinitesinin govdesi araciligiyla teknenin gévdesine aktarilan ve onu ileriye dogru iten zit yonde bir reaksiyon kuvveti olusturur. Jet
akiminin bir kisminin veya tamaminin ileriye dogru ydnlendirilebildigi, hidrolik olarak etkinlestirilen bir geri doniis plakasi igerir.
Geri vites plakasi kademeli olarak hareket ettirilebilir, bu da sifir itme konumu araciligiyla tam ileri itme kuvvetini tam arkaya ve tam
tersine degistirmeyi miimkiin kilar (CABM, 2019).

Su jeti, tekneyi ileri siirmek igin bir pompa kullanir. Genellikle govdenin altinda bulunan bir giris, suyu bir motor tarafindan
calistirilan bir pompaya yonlendirir. Pompanin donen kismina ¢ark denir. Suya serbestge yerlestirilen bir pervanenin aksine, bir
pompa odasimnin igine bir pervane yerlestirilmistir. Su pompanin ig¢inde dondiigii i¢in pompa sisteminden ayrilmadan Once
hizalanmasi gerekir. Bu nedenle sistem, su huzmesini dogru yéne c¢eviren kilavuz kanatl bir stator icerir. Su huzmesi daha sonra
teknenin kig tarafindaki bir ¢ikis agzindan geger. Su jetinin girigsindeki su akis hiz1 ile ¢ikis agzindaki su akis hiz1 arasindaki fark,
tekneyi ileri dogru iten bir reaksiyon kuvveti (itme) yaratacaktir. Giris kanali, teknenin altindaki suyu sevk pompasina aktarir. Pompa
performansi, su jeti tahrik sistemlerinin verimliligini dogrudan etkiler. Su jeti sevk pompalari iki ana tiptedir: Karisik akish pompa ve
eksenel akisgli pompa (Verbeek, 1992).

Giris nozulunun hidrolik kayb1 da su jeti tahrik sisteminin verimliligini etkileyen temel dgelerden biridir. Su jeti tahrik sisteminin
onemli bir pargasi olan noziiliin temel islevi, tahrik pompasinin mekanik enerjisini suyun kinetik enerjisine doniistiirmek ve itme
kuvveti elde etmek i¢in su akigini digar1 atmaktir (Eslamdoost, 2014).
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Adimndan da anlagilacagi gibi, hava jeti ve su jeti sistemleri prensipte birbirine benzer ancak akiskan tiirii 6nemli bir fark olusturur.
Hava jet sistemleri; gaz ve sikistirilabilir havay1 kullanirlar ancak su jeti sisteminde akiskan, siv1 ve sikigtirilamaz olan sudur. Yani su
jeti sisteminde sikistirilabilirlik faktorii olmadigindan itme miktari debi ile dogru orantilidir (Bulten, 2006).

Ticari uygulamalarda kullanilan kica monteli bir su jeti tahrik sistemi, giris kanali, sevk pompasi, nozul ve diimen donanimi olmak
iizere dort bilesene ayrilabilir. Su jeti sevk sisteminin her bir bileseni, daha yiiksek verim elde etmek ve enerji kaybini azaltmak igin
etkin bir sekilde ¢aligmalidir (Verbeek, 1992). Bu genel yerlesim Sekil 1.1'de goriilebilir.

Sekil 1: Su jeti sevk sistemi (CABM, 2019).

Su jeti girisindeki ve pompa cikisindaki akis hesaplamalari, akis karakteristiginin akis hiz1 oranina (AHO) bagli oldugunu ortaya
cikarmugtir. Suyun girdigi giris nozulunun yapisi yaklasik olarak yari eliptiktir ve nozul genel olarak karmasik bir geometriye
sahiptir. Nozul boyunca akis gelisimi difiizor akis seklinde olup akis karakteristigi AHO'ya baglidir (Bulten, 2006).

Sekil 1.2 Akis hiz1 oran1 — verimlilik grafigi (DMS 2019)
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Sekil 2: Akis hiz1 oram — verimlilik grafigi (DMS, 2019)

Sekil 2°deki grafikte de goriildigii gibi diisiik gemi hizlarinda sistem verimliligi genel olarak diisiiktiir. Bu yiizden kullanilacak olan
geminin seyir karakteristigi diisiik hizlarda olmasi durumu i¢in konvansiyonel sevk sistemleri daha uygun olacaktir. 10 knots ve tizeri
genel seyir hizlar1 igin bdyle bir tasarim yapmak daha mantikli olacaktir. AHO sistem verimliligini etkileyen en onemli faktorlerden
biridir. Suyun akselerasyonunun diisiik olmasi, itme kuvveti saglayamamasina neden olurken, yiiksek akselerasyon ise verimliliginin
diismesine sebep olur. Yiikselen AHO degerinin sistem verimliligini 6zellikle yiliksek hizlarda diisiirdiigii goriilmektedir (DMS
2019).

Biitlin bu veriler goze alindiginda su jeti sevk sistemi i¢in, yiiksek hiz gereksinimi olan teknelerde basarili bir sistem olarak kullanilsa
da, ekonomik parametreler diisiiniildiigiinde ve ¢ok 6zel tekneler harig biitiin diger teknelerin bazen diisiik seyir hizlarin1 kullanmalar1
gerektigi hesaba katildiginda, sistem {izerinde bazi farklilagtirmalar yapilmasi gerekliligi olusmustur. Boylece yiiksek basing su jeti
sistemleri kargimiza ¢ikar.
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2. Yiiksek basing su jeti sevk sistemi

Yiiksek basingli su jeti sevk sistemi, tahrik prensibi olarak eksen/karma pompali su jetinden tamamen farkli olan yeni bir tahrik
teknolojisi tiirtidiir ve momentumu ile itme kuvveti, biiyiik akis ¢ikist yerine yiiksek hizli su jetinden gelir (Zhang ve diger., 2018).
Mevcut iticiye kiyasla basit sistem yapisi, az enerji kaybi, kolay vektorlii kontrol ve aksesuar siirtiinmesi olmayan bir yapiya sahiptir.

Silindir

Hava

Hidrolik

Silindir
Manyetik

Strok = 150mm

Su Girigi

Sekil 3: Yiiksek basing su jeti sevk sistemi tasarimlar: (New Scientist, 2003; Zhang ve diger., 2018)

Sekil 3’de gorildiigii gibi yiiksek basingli sevk sistemlerinin de farkli tasarimsal tiirleri mevcuttur. Ancak ilk kisimda goziiken buhar
giicii ile suyun basmmcmin arttirilmasi prensibine dayali olan sistem, yine yiiksek hizli teknelerdeki sevk verimliligini arttirmak
iizerine tasarlanmistir. Bizim iizerinde ¢alisacagimiz diisiik hizli tekneler i¢in ikinci kisimdaki hidrolik pompa ile olusturulmus sistem
uygun olacaktir.

Zhang ve diger., 2018 yilinda yaptiklar1 ¢alismada yiiksek basingli su jeti sevk sisteminin itisini kapsamli sekilde incelemislerdir.
Kavitasyonun itme tizerindeki etkisi, iki fazli akis modeli ve kavitasyon modeli ile birlestirilmis CFD kullanilarak simiile edilmistir.
Ayrica olusturulan bir test diizenegi ile simiilasyon verileri kiyaslanmigtir. Test sonuglari simiilasyon sonuglarindan bile daha iyi
¢ikmis ve bu tiir bir sevk sisteminin diisiik hizlar igin de uygulanabilir oldugu konusunda fikir vermistir.

3. Sonuglar

Su jeti sistemleri; manevra kabiliyeti, diisiik ses ve vibrasyon yiiksek hiz kapasitesi gibi seyir konforu agisindan onemli ¢iktilar
saglayan bir sevk sistemidir. Bu ¢alismada, su jeti sevk sisteminin diisiik hizlardaki dezavantajini ortadan kaldirabilecek yiiksek hizli
su jeti sistemi tanitilmis ve tizerinde deneysel olarak elektrikli sevk sistemleri denenen bir gezinti teknesi i¢in alternatif bir sevk
sistemi olabilecegi gosterilmistir. Teknemizin teknik verileri ile bu tiir bir sevk sisteminin teorik hesaplamalaria ve solid ¢izimlerine
baslanmig olup, bir sonraki ¢alismada CFD analizi ile bu tiir bir tekne i¢in verimlilik kargilastirmasi yapilmasi planlanmaktadir.
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Abstract

The neutral linear fractional multi-delayed differential nonhomogeneous system with noncommutative coefficient matrices is
introduced. The neutral multi-delayed perturbation of the Mittag-Leffler type matrix function is proposed. Based on this, an explicit
solution of the system is investigated step by step. By determining the conditions for the uniqueness of the explicit solution, the
existence and uniqueness of the solution is discussed. The stability of the system is investigated. The fact that the semilinear neutral
fractional multi-delayed differential system is relatively controllable is proved via Krasnoselskii's fixed point theorem. By the way of
the numerical examples, the theoretical findings are validated.

Keywords: Neutral fractional differential equation, Multi-delay, Existence and uniqueness, Stability, Relative controllability.
1. Introduction and preliminaries

Due to the principle of casualty, the future state in the most of pervious systems was not related to the past states, which means that
the future state is determined only by the present state. These kinds of systems consisting of the state and its rate of change are
known as ordinary or partial differential equations. In the early fourties, Volterra formulated some of differential equations with the
past states in his studies such as predator-prey and viscoelasticity. In those years, Minorkii in his works such as ship stabilisation and
automatic steering demonstrated the significance of retardation in the feedback channel depending on the past states. The loyalty of
the past states can be signified with the variable of the state and but not derivative of the variable of the state. Such a differential
equation in the literature is known as a delayed differential equation. Apart from a delayed system, neutral system or differential
equation also includes derivative of delay besides the function itself with the past and present states.

Fractional derivative differently from traditional ordinary derivative is of general order which can be real numbers or complex
numbers. This produces so many of new differential equations with the help of analogues of well-known systems. As two of them,
we can count the delayed fractional system and the neutral fractional system. Most of the researchers such as Khusainov and
Shuklin[1], Li and Wang[2], Mahmudov[3], Youa[4], Pospisil and Skripkova[5], Pospisil[6], You[7], Zhang[8], Huseynov and
Mahmudov[9] have studied in these kinds of systems. Inspired by the above-cited studies, we take the below neutral fractional multi-
retarded system with non-permutable matrices into consideration,

Cpa
*D

d d
z(x) — Z E;z(x — ri)] = Mz(x) + Z Uiz(x — 1) + g(x), x € (0,T],
i=1 i=1

z(x) = p(x),-r<x <0,

where (D% is the Caputo derivative, « € (0,1), r; > 0 is a delay, E;, U;, M are noncommutative matrices, j = 1,2,3,...,d. ¢(x) is
continuously differentiable, and g(x) € C([0,T],R™) having T =1d,l € N which is the set of the natural numbers, r =
max{r;: i =1,2,3,...,d}. After investigating the solution of the above neutral fractional multi-retarded system with non-permutable
matrices, we acquire a solution of the below nonlinear system

cpa
D

d d
z(x) — Z E;z(x — rl-)} = Mz(x) + Z Uiz(x — 1) + g(x, z(x)), x € (0,T],
i=1 i=1

z(x) =¢p(x),-r<x <0,
where g(., z(.)) is continuous and the other details are the same as one before.
We remind some of necessary notions in the current literature:

C([0,T], R™) is the space of continuous functions to R™ from [0, T] which is Banach with the infinity norm ||x||; = gg'%”x(t)ll for
an arbitrary norm on R™. The Riemann-Liouville fractional integrals RL/%f(x) of order & € R* is given by
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1 X
") = o5 f (x - $)* () ds,
0

the Riemann-Liouville fractional derivatives D% of order 0 < a < 1 is given by

1 dyf .
RD f(x)=maof(X—S) f(s)ds,

the Caputo fractional derivatives $D% of order 0 < a < 1 is given by

1 X
D) = =gy | =GV,

0
there are also some of usefull equations as follows:
EDf(x) = FD(f (x) — £(0)),
and
I'(B)
I'(—a)

where T'(.) is the Gamma function. For more details the above given notions, we advise the readers to look into the works[10-11].

RLpa(y — s)B-1 = (x —s)f-a-1

2. Principle contributions

In this section, we share our main findings such as the solution of the stated system, the existence and uniqueness of the acquired
solution, stability, and relative controllability of the stated system. Until now, no one has dealt with the neutral multi-delayed system
with noncommutative matrices and its explicit solution. To do this, we introduce the main neutral multi-delayed matrix function

0, -r<x<o,
I, x=0,
Pa,ﬁ ) =4 o (x _ 2?:1 niri):na+ﬁ—1
)y ) 0<x< o,
\Z Z Qm+1(y7y ngry) T(ma + B) X
m=0ngq,...,Ng

where (x), = max (0,x), @ is the zero matrix, and I is the identity matrix. It is clear that this is a new type of the well-known
Mittag-Leffler matrix function. Depending on the special selections, a few different type of Mittag-Leffler matrix function can be
obtained from the definition of P, g (x).

To reach the explicit solution to the neutral fractional multi-retarded system with non-permutable matrices, we put forward a few
main lemmas and theorems. As a consequence, we combine the contents of these in the following expression to give an exact
analytical solution of the mentioned system:

X

d
20 = [Paa@) = ). EjPaa (6= 1) [ #0) + [ Pa (2 = 5)g(5)ds
=1

0

+ fPa‘a(x — 17— 5)[U;¢(s) — E;$D%¢(s)] ds.
Jj=10

From this, one can easily obtain the nonlinear version of the neutral fractional multi-retarded system with non-permutable matrices
as follows:

X

d
20 = [Pea @) = Y ByPaa(x = 1) [ #0) + [ Pe (= 9)g(5.2())ds
=

0

d 0
+Z fpa,,l(x —1;—5)[U;¢ — E;SD%¢(s)] ds.

J=1-r;
Depending on the special selections, the above function coincides with some of the available solutions in the literature.

Now, our aim is to investigate whether the solution is unique or not. This is a natural question. Under the given conditions in the
introduced system, we have already shown that it has a solution as above. By adding that the disturbance function g satisfies the
Lipschitz condition with the Lipschitz constant L, in the second component, we provide the solution is unique. Before expressing the
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theorem of the existence and uniqueness, we share a simple lemma. Then we prove underlined expressions given in the following
notes.

Note that the neutral fractional multi-retarded system with non-permutable matrices has a unique solution under the Lipschitz
condition of g along with given conditions in the introduced system.

Note that under the same assumptions, we have proved that the system is Ulam-Hyers stable.

Lastly, we have discussed the relative controllability of the neutral fractional multi-retarded system with non-permutable matrices.
Naturally, we need one more assumption to control the mentioned system. The foreseen operator assumption is as follows:
The operator W,: L>([—r, 0], R™) -» R™ defined by

T

W.u = fPa‘a (t — s)Su(s)ds,

0
has an inverse operator W,* which takes values in L?([—r,0], R™)\kerW, where S is an appropriate coefficient of the control
function u in the given system.

What is the relative controllability? The answer is that the given system is said to be relatively controllable, if for the final state z, €
R™ and time 7, any initial function ¢ € C'([—r, 0], R™), there is a control u € L*([—r, 0], R™) such that the system has a
solution z € C'([—r, 7], R™) that satisfies the initial ¢ and z(7) = z,.
Here is the Gramian matrix
T
W,[0,7] = fPa,a(‘r —5) SST[Pyult — s)]Tds.
0

Note that the homogeneous version of the neutral fractional multi-retarded system with non-permutable matrices is relatively
controllable if and only if W.[0,7] is nonsingular.

Now, we are ready to note that under the assumptions given so far, the nonlinear version of the neutral fractional multi-retarded
system with non-permutable matrices is relatively controllable with the aid of the control w, (x):

T

uz(x) = M/C_l Zy — a,1(T)¢(O) - f Pa,a (T - S)g(S,Z(S))dS
0
d

- i E]Pa,1(T - 7’;‘)4’(0) - Z
j=1

0
j Pou(t =1 = 5)[U;p — E;$D*¢P(s)] ds| (x)
1

J=1-r;
provided that
Hy (14 [|Paas1 @[ISIH) < 1,
where
Hy = [Paari@|llLgll. and  H = /w0, 7]l
3. Conclusion

The neutral fractional multi-retarded system with the non-commutative matrices is studied. An exact analytical solution to the
mentioned system is given by proposing a new version of the Mittag-Leffler matrix function. The existence and uniqueness of the
solution to the nonlinear version of the neutral fractional multi-retarded system with the non-commutative matrices is investigated by
means of the Banach Contraction Principle. The stability analysis in the meaning of solutions to the stated system is conducted on the
ground of the fixed point technique. The necessary and sufficient condition for relative controllability of the homogeneous version of
the neutral fractional multi-retarded system with non-permutable matrices is determined by sharing the notion of the Gramian matrix.
Finally, the relative controllability for the nonlinear version of the neutral fractional multi-retarded system with non-permutable
matrices is proved with the aid of Krasnoselskii’s fixed point theorem.
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Abstract

This study was carried out for the production of Polydimethylsiloxane (PDMS)/Graphene oxide (GO) foams with high oil-water
selectivity, strong strength and high oil absorption repeatability. For this purpose, PDMS was first impregnated with sugar cubes
under vacuum and a 3D PDMS foam template was obtained by melting the sugar. Then, PDMS/GO foams with different degrees of
hydrophobicity/oleophobicity were produced by coating the PDMS foam template with different concentrations of GO dispersion
(Img/ml; 08mg/ml; 0.6mg/ml and 0.4mg/ml) in sonication medium. Sunflower oil was used to evaluate the oil-water separation
performance of the produced PDMS/GO foams. In addition, 3D high porosity PDMS foam was used as a template and coated with
GO to increase the oil-water separation performance and physical/mechanical properties of the PDMS foam. GO has been preferred
because of its features such as having a layered structure, very low weight, high strength and elasticity. Both PDMS and PDMS/GO
foams were used to evaluate their oil-water separation performance It has been tested how many times the foams completely absorb
the oil, whether they absorb oil as well as water, and how many times they can be used repeatedly without any cleaning process in
total. FTIR analyzes were performed to characterize the chemical and structural properties of the produced foams, as well as SEM
and contact angle measurements to determine the surface and roughness degrees. As a result, it was determined that PDMS foam
alone was insufficient to absorb oil, while PDMS/GO foam absorbed oil faster and in greater amounts (approximately half of its
volume). In addition, it was determined that the oil absorbing capacity and reusable performance of the sponge were higher in
PDMS/GO foam coated with 0.8 mg/ml concentration GO.

Keywords: Graphene Oxide, foam, oil-water separation, PDMS.
1. Giris

Istenmeyen yag salimmm doga, insanlar ve hayvanlar igin ciddi bir sorundur. Bu kirliligin ve etkilerinin azaltilmasi icin yapilan
calismalarda, yag-su ayrimi icin, kullanilan malzemelerin hidrofobluk ve oleofobluk &zelliklerinden faydalanilmistir [1]. Ustiin
mekanik performansa ve yag / su segiciligine sahip saglam ve yeniden kullanilabilir yag emici malzemelerin gelistirilmesinde;
malzemenin kolay ve ucuz sentez siirecine sahip olmasi, yiiksek gozeneklilige sahip olmasi, hidrofobluk/oleofobluk derecesinin
kontrol edilebilir olmasi, kolay modifiye edilebilme performansina sahip olmasi ve mekanik 6zelliklerinin yiiksek olmasi gibi
ozellikler kilit oneme sahiptir. Bu baglamda 3D goézenekli yapiya sahip PDMS kopiikler ve modifiye edilmis PDMS kopiikler iyi bir
alternatiftir.

PDMS kopiik sablonlar yag-su ayirma uygulamalari i¢in gerekli mekanik uyum ve esneklik gibi fiziksel 6zellikleri gostermektedir.
Ornegin daha 6nce bu konuda yapilan bir ¢alismada; sablonlama (NaCl) yonteminde 1s1l islemlerinde yardimiyla (vakum destekli)
PDMS/GO kopiik iiretimi yapilmis ve iiretilen siingerin yiiksek saglamlik ve istikrarli performansa sahip oldugunu gozlemlenmistir.
Yapilan deneylerde PDMS kopiiklerin, art arda 50 dongii %70 zorlama ve 50 dongii %90 zorlamadan sonra bile orijinal seklini
tamamen geri kazanabildigi kaydedilmistir.[2] Bu 6zellikleri sayesinde PDMS kopiik sablonlar yag emme performansinda herhangi
bir kapsite kaybi olmaksizin tekrar tekrar kullanilabilmektedir. Chen ve arkadaslarinin yaptig1 ¢alismada, Nikel kopiik kiirleme
yontemi ile PDMS/CNT/GO képiik iiretilmis ve iiretilen PDMS kopiigiin ultra yiiksek elektrik iletkenligine sahip oldugu ve germe
islemi sirasinda iletkenliginin %50 uzamaya kadar ¢ok az bir diisiis sergiledigi; bu nedenle de miikemmel elektriksel 6zellikler
gosterdigi belirlenmistir. Ayrica PDMS/CNT/GO’nin herhangi bir mekanik bozunmaya neden olmadan %80'den fazla gerilebildigi
ve bu sekilde olaganiistii bir esneklik ve dayaniklilik sergiledigi gézlemlenmistir.[3] PDMS kopiigiin yiiksek gozeneklilikte olmasi
hidrofobluk derecesinin de yiiksek olmasini saglar. Bu hususta 3 boyutlu gablonlama (seker) yontemiyle iiretilen PDMS kopiigiin i¢
mimari yapisinin emme kapasitesine etkisi aragtirillmis ve farkli boyularda i¢i bos PDMS kopiiklerin yiiksekligi 3 katina
cikarildiginda, gozeneklilik arttig1 i¢in emme kapasitesinin de yaklagik 1,5 kat arttif1 belirlenmistir. Buna gore gézeneklilik arttik¢a
emme kapasitesinin de artti§1 sonucuna ulasilmistir.[4] Hidrofobluk derecesi yiiksek oldugu i¢in de yag-su karisiminda, yagi segici
olarak emme 06zelligi gosterir.
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PDMS kopiik sablonlar ucuz ve kolay sentez yontemine sahiptirler. PDMS siingerleri iiretmek i¢in seker sablonlama [5], dondurarak
kurutma [6] veya nikel kopiik [2], emiilsiyon sablonlama [1] iceren yontemler kullanilabilir. Bu yontemler incelendiginde
sablonlama yontemi ile {iretilen PDMS kopiiklerin ucuz ve kolay sentez yontemine sahip oldugu bilinmektedir. Seker sablonlama
yontemi ile PDMS iiretimine ait yapilan ¢aligmalar incelendiginde graniilli seker kullanimmin daha iyi kopiik performansinin
eldesine neden oldugu belirlenmistir. Ornegin; esmer, graniillii ve rafine sekerler kullanarak seker sablonlama ydntemiyle
PDMS/CNT tiiretimi yapilmis ve bu ii¢ seker iskelesinden %70 gozeneklilige sahip gozenekli PDMS numunelerinin Gerilme Young
Modiilii ve numuler arasindaki standart sapma incelenmistir. Bu ¢alisma sonucunda graniillii seker kullanilan Ornegin, diger
orneklere gore daha agik gozenekli, ylizey kalintisi igermeyen ve tekrarlanabilir (0.02MPa’lik diisiik standart sapma) 6zelliklere sahip
oldugu tespit edilmistir.[2]

Tiim bu c¢alismalar degerlendirildiginde fiziksel olarak eritilebilen gézenekli yapiya sahip kaliplara (kiip seker gibi) vakum altinda
PDMS emdirilerek ucuz ve pratik sekilde gozenekli PDMS kopiiklerin iiretilebilecegi ve bu 3D goézenekli PDMS kopiiklerin
modifiye edildiginde de yag-su karisiminda yiiksek yag emme performansi, mekanik uyum, tekrarlanabilirlik, mukavemet ve
istikrarlilik gibi Ozellikler bakimindan Tistiinliikler gosterebilecegi Ongoriilmiis ve bu Ongdrii dogrultusunda bu caligma
gergeklestirilmistir. Calisma kapsaminda kiip seker sablonuna vakum altinda PDMS emdirilmesi ve 1s1l islemle PDMS’in ¢apraz
bagli hale getirilmesi ve seker+PDMS kaliptan sekerin eritilmesi ile 3D gdzenekli PDMS kaliplar iiretilmistir. Uretilen 3D gdzenekli
PDMS kaliplar iizerine farkli GO konsantrasyonuna sahip GO dispersiyonlar1 sonikasyon islemi ile kaplanmis ve boylece PDMS/GO
kopiikler iiretilmistir. Uretilen kopiiklerin yag emme performanslarinin degerlendirilmesi icin Aygicek yag1 kullamlmistir.

2. Uretim ve karakterizasyon calismalari
2.1. Grafitten grafit oksit sentezi

Kimyasal yontemle grafit oksit sentezi Tour metodunun [7]modifiye edilmesiyle su adimlarda gergeklestirilmistir. Ilk olarak
H2S04/H3PO4 (720mL/80mL) karigimina 6 g grafit toz eklenip 10dk karistirilmis ve ardindan asit karigimina yavag yavas sicaklik
50°C’yi agsmayacak sekilde 36 g KMnOs eklenmistir. Reaksiyon sicakligi 50°C olacak sekilde karisim 12 saat boyunca
karistirilmstir. 12 saatlik reaksiyon siiresi sonunda karigimin rengi kahverengi-gri olmustur ve karigimin sicakliginin oda sicakligina
gelmesi saglanmistir. Oda sicakligma ulasan karisim buz banyosunda sicaklik 0 °C’ye diisene kadar bekletilmis ve karisimin sicakligi
20 °C’yi gegmeyecek sekilde, damla damla 8 ml %30°luk H20:2 ilave edilmistir. H20z ilavesi sonrasinda kopiik olustugu ancak renk
degisiminin olmadigi gozlemlenmis ve karistirma islemi devam ettirilerek 1 saat beklenmis ve reaksiyonun sonlandigindan emin
olunmustur. Daha sonra 4 farkli adimda 9000 devir/dakika santrifiij hizinda 15 dk siireyle santrifiijleme islemleri yapilmustir.
Santrifiijleme islemleri sirastyla, reaksiyon sonrasi karisimin direkt santrifiijlenmesi, DI-su eklenerek tekrar yikanarak santrifiijleme
(2 kez), %30’luk HCI ile yikanarak santrifiijleme (2 kez) ve Etanol ilave edilerek santrifiijleme seklinde gergeklestirilmistir. Her bir
santrifiijleme isleminde supernant atilmig ve ¢okelek tekrar tekrar yikanmustir. Santrifiijleme islemleri sonrasinda elde edilen ¢okelek
(grafit oksit, GrO), asit ve tuzun uzaklastirilmasi i¢cin pH=4.5-5 civarina gelene kadar yaklasik 2 ay siire ile membran icerisinde
diyaliz edilmistir. Diyaliz islemi sonrasinda grafit oksit etiivde 40°C’da kurutulmus ve verimi yaklasik %38 olarak hesaplanmuistir.

2.2. Grafit oksitten grafen oksit iiretimi

GrO’dan Grafen oksit (GO) sentezi igin farkli konsantrasyonlarda (0.4, 0.6, 0.8 ve 1 mg/mL) olacak sekilde GrO tartilmis ve tizerine
EtOH ilave edildikten sonra sonikasyona tabi tutulmustur. Boylece GrO tabakalanarak GO’ya doniismiistiir.

2.3. Seker sablonlama yontemi ile 3D PDMS képiiklerin iiretimi

Eritilebilir sablon olarak kesme seker kullanilmigtir. Bunun igin dnce petri kabina kiip sekerler aralikli olarak yerlestirilmistir. Kiip
sekerlerin lizerine 10:1 oraninda PDMS ve c¢apraz baglayici eklenmistir. Sablon igerisine PDMS’in emdirilmesi isleminde kiip
sekerler tlizerine dokiilen PDMS 6nce vakum etiiviinde 33°C de vakum altinda yarim saat bekletilmis ve ardindan 80°C de 3 saat
tutularak PDMS’in tam olarak ¢apraz baglanmasi saglanmistir. Kiip seker ile sablonlanmis PDMS’dan sekerin uzaklastirilmasi i¢in
100 °C’de saf su icerisinde bekletilerek PDMS igerisindeki sekerin tamamen erimesi ve bunun sonucunda da PDMS kopiigiin eldesi
saglanmistir. Elde edilen PDMS kopiikte seker kalintisinin kalmamasti i¢in saf su ile tekrar tekrar yikama islemi gergeklestirilmistir.

2.4. PDMS/GO Kképiiklerin iiretimi

Farkli konsantrasyonlarda (1mg/ml; 0,8mg/ml; 0,6mg/ml; 0,4mg/ml) grafit oksit igerecek sekilde hazirlanan GO-Etilalkol karigimlari
2 saat sonikasyona ugratilarak tabakalandirilmis ve GO dispersiyonlar1 elde edilmistir. GO dispersiyonlarinin igine PDMS kopiikler
atilip kapagi sikica kapatilip 1 saatlik sonikasyon islemi sonrasinda GO ile kaplanmasi saglanmistir. Boylece PDSM/GO kopiikler
retilmistir. GO ile kaplanan PDMS kopiikler etilalkol ve saf su ile yikanarak kaplanmayan GO’dan armndirilmis ve elde edilen
PDMS/GO kopiikler etiivde 50°C’da kurumaya birakilmustir.

2.5. PDMS ve PDMS/GO képiiklerin yag-su ayirma performanslari

Uretilen PDMS ve PDMS/GO képiiklerin yag-su ayirma performansini incelemek igin 80ml metilen kirmizist ile renklendirilmis saf
su ve 20ml aycicek yagi karigimina, kopiikler daldirilmistir. Karigima daldirilan kopiigiin yag emme performansi gozlemlenerek yagi
cektiginden emin olunduktan sonra yag emmis kopiik pens yardimu ile karisimdan cikarilmistir. Cikarilan kopiik, tahta bir masa
yardimi ile bos bir behere sikilmistir. Bu isleme, yag-su karigimdaki yagin tamami toplanana kadar devam edilmistir. Karisimdan
yag1 cekerken, kopiigiin su ¢ekip ¢ekmedigini anlamak i¢in; topladigi yagin igerisinde pembe renk olup olmadigi gozlenerek kontrol
edilmistir. Kopiik deforme olana kadar ya da yagla birlikte su da ¢ekmeye baslayana kadar yag emme dongiileri tekrarlanmustir.
Farkli GO konsantrasyonlarinda iiretilen PDMS/GO kopiiklerin hepsi ayn1 sekilde test edilmistir.
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2.6. Karakterizasyon ¢alismalari

Grafit ve Grafit oksitin fonksiyonel gruplarinin belirlenmesi amaciyla FTIR spektrum analizleri gerceklestirilmis. Uretilen
PDMS/GO kopiiklerin yiizey morfolojisinin ve 3D gozenekli yapisinin aydinlatilmast icin SEM (Taramali Elektron Mikroskobu)
kullanilmigtir. Ayrica iretilen PDMS/GO kopiiklerin  hidrofobluk derecesini belirlemek i¢in Temas agist (CA) Olgiimleri
gerceklestirilmigtir.

3. Sonugclar ve tartisma

Sekil 3.1’de Grafit ve grafit oksite ait FTIR spektrumlar1 goriilmektedir. Grafite ait FTIR spektrumunda siddetli bir pik
gozlenmemesi nedeni ile kimyasal olarak inerttir [8]. Grafit’e ait 2300 cm™ dalga boyunda CO2’yi isaret eden pik, grafitin
gozenekliligi ve higroskopik yapisindan kaynaklanir. 1750 cm Y'deki C=O titresimi karbonil veya karboksil gruplarini, 1500 cm™
'deki pik C=C bagini, 1250 ve 1050 cm™ dalga boyundaki pik ise C-O titresimini isaret eden karbonil gruplar varligim gosterir.
Grafit oksitin (GrO) FTIR spektrumunda 3428 cm™'de oldukg¢a yogun bant, yap1 iginde OH ve/veya COOH fonksiyonel gruplarinin
varligin1 gésteren O-H germe titresiminden kaynaklanmaktadir. 2855 cm™ ve 2920 cm'deki ¢ok zayif bantlar, sirastyla C-H bagmin
simetrik ve antisimetrik gerilme titresiminden kaynaklanmaktadir. Ayrica karbonil CO gerilme titresimi (1700 cm™), oksitlenmemis
grafit alanin C-C germe titresimi (1600 cm™), O-H deformasyonu (1400 cm™?) ve alkoksi grubunun C-O germe titresimi (1050 cm™)
gozlenmektedir. Bu nedenle, GrO’e ait FTIR spektrumu GrO yapisi iginde hidroksil, epoksi, karboksil, karbonil gibi ¢esitli oksijen
iceren fonksiyonel gruplarin varligini ve dolayistyla sentezin basarili bir sekilde yapildigin1 dogrulamaktadir [8,9].
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Sekil 3.1: Grafit ve grafit oksite ait FTIR spektrumlari

PDMS ve PDMS/GO kopiiklerin Sekil 3.2°deki SEM goriintiilerinden goriildiigii gibi, PDMS ve PDMS/GO kopiikler gozenekli
yapiya sahiptir ve grafen oksite 6zgii tabakalanmis agims1 yapidan anlasildig: tizere GO, PDMS {izerine kaplanmistir. PDMS/GO-1
ve PDMS/GO-2 képiiklerine ait x50000 biiyiitmedeki SEM goriintiileri, PDMS/GO-1 siinger yiizeyinde yer alan GO’in PDMS/GO-2
yiizeyinde yer alan GO’e gore daha az tabakalandig1 dolayisiyla daha az piiriizliiliikte oldugu goriilmektedir.

Tablo 3.1’de farklt GO konsantrasyonlarindaki GO dispersiyonlarinim kaplanmast ile elde edilen PDMS/GO képiiklerine ait temas
acis1 sonuglart yer almaktadir. Tablo 3.1°den goriildiigi gibi, iretilen tiim kopiikler hidrofobiktir. Hidrofobiklik derecesi en yiiksek
olan kopiik PDMS/GO-1 iken, en diisiik hidrofobiklik derecesine sahip kopilk PDMS/GO-2 kopiigiidiir. GO yapisinda hidroksil,
epoksi ve karbonil gruplari gibi hidrofil gruplarin varligt PDMS/GO-2 képiigiinde GO’in en etkin sekilde baglandigini ve yiizeyin
hidrofobluk derecesini diisiirdiigii sylenebilir. Bu durum PDMS/GO-2 kopiigii icin SEM goriintiilerinde goriilen piiriizliilik artigina
ragmen, temas agist sonucunun diismesi sonucu ile de desteklenmektdir.
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GO-

Sekil 3.2: PDMS, PDMS/GO-1 ve PDMS/GO-2 képiiklerine ait farkh biiyiitmelerdeki SEM goriintiileri ve dijital fotograflari.
Tablo 3.1: Farklh GO konsantrasyonlu dispersiyonlardan iiretilen PDMS/GO koépiiklerin temas agisi sonuglari.

Numune Adi GO konsantrasyonu (mg/mL) Temas Acisi (CA) (9)
Wl 0 -125+1°

PDMS/GO-1 1

W o -118+1°
PDMS-GO-2 0.8

W o-119+1°
PDMS-GO-3 0.6

W 0.-124:10
PDMS-GO-4 0.4
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Tablo 3.2°de PDMS/GO kopiiklerin yag-su ayirma performans denemelerine dair elde edilen ¢iktilar yer almaktadir. Tablo 3.2°den
goriildiigii gibi en iyi yag cekme performanst 0.8mg/mL konsantrasyonlu PDMS/GO-2 kopiigii igin elde edilmistir. 0.8mg/mL
konsantrasyona kadar GO konsantrasyonunun artmasi ile iretilen kopiiklerde bu artisa bagl olarak yag-emme performansi da
artmakta ancak GO konsantrasyonunun 0.8 mg/mL’nin {izerine ¢iktign PDMS/GO-1 kdpiiglinde yag-emme performansi diigmiistiir.
Bu durum SEM ve temas agis1 sonuglari ile de drtiismektedir. 1 mg/mL konsantrasyonlu GO dispersiyonu ile iiretilen PDMS/GO-1
kopiik yiizeyi, PDMS/GO-2 kéopiik yiizeyine gore hem daha az piiriizlii hem de daha az tabakalanma derecesine sahiptir. Bu nedenle
PDMS/GO-2 kopiik en yiiksek yag emme performansini gostermisti. PDMS/GO-2 kopiik 1200 mL yagi, 780 dongiide deforme
olmadan ¢ekmistir ve bir defada ortalama 1.54 mL yag ¢cekme kapasitesi sahiptir.

Tablo 3.2: Farkli GO konsantrasyonlarda iiretilen PDMS/GO kopiiklerin yag emme performanslari karsilastirilmasi

Numune Adi | Yag Cekme Siiresi (Sn) | Toplam Emilen Yag Miktari (ml) | Kopiigiin Dongii Sayisi
PDMS-GO-1 10 680 476
PDMS-GO-2 12 1200 780
PDMS-GO-3 13 520 338
PDMS-GO-4 11 340 221

Sonug olarak PDMS kopiik tek basina yagi cekmekte yetersiz kalirken, PDMS/GO kopiik yag: daha kisa stirede ve hacimce daha ¢ok
miktarda (yaklasik olarak hacminin yaris1 kadar) ¢ektigi belirlenmistir. PDMS/GO kopiiklerde GO konsantrasyonu 0.8 mg/ml olan
dispersiyondan hazirlanan kopiigiin (PDMS/GO-2) yag c¢ekme kapasitesinin, tekrar kullanilabilirliginin, mukavemet ve istikrar
ozelliklerinin daha fazla oldugu tespit edilmistir.
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Abstract

Obstacle avoidance is an important step in mobile robots, especially in path planning, navigation and other tasks.Obstacle avoidance
is among the main tasks of mobile robots. In this study, a visual-based obstacle avoidance method with an advanced convolutional
neural network is applied for a non-holonomic mobile robot. The training set is created by labeling with the help of images obtained
from different angles in an unknown indoor environment. According to this training set, the convolutional neural network is trained
in the form of obstacle and without obstacle path. The mobile robot can predict the obstacle situation using the trained network.
Depending on the obstacle prediction situation, the mobile robot generates the angle of rotation to avoid the obstacle. In the study,
real-time application is made in a closed environment full of obstacles. Visual-based obstacle avoidance of the mobile robot is
practically verified in a real environment.

Keywords: Deep Learning, Mobile Robots, Obstacle avoidance, CNN.
1. Giris

Mobil robotlar, sanayi, tarim, eglence sektorii ve insan servis araglar1 gibi bircok alanda ilgi gérmektedir. Ozellikle, disaridan higbir
yardim gerekmeden goérev alan otonom robot teknolojileri popiilerdir. Hatta insanlarin ulagamayacagi zorlu yerlere ulasmada, insan
icin tehlike olusturacak zorlu gorevlerde mobil robotlar tercih edilmektedir. Genellikle mobil robotlarin kullanildig: gorevlerde amag
bir konumdan basgka bir konuma gitmektir. Mobil robotlarin yer aldigi bu gorevler ¢ogunlukla yol planlamasi ve navigasyondur. Bir
mobil robotun bilinmeyen bir ortamda yol planlamasi ve navigasyon gorevlerinde karsisina bir engellin ¢ikmasi muhtemeldir[1], [2].
Bu sebepten, mobil robotlarin karsilastigi temel sorunlardan biride engelden kaginmadir[3]. Robotlarin engellerden kaginmasi icin
cevresini algilamali ve bu engele ¢carpmamak i¢in 6nceden giivenli yolu belirlemelidir. Robotlar ¢evresindeki engelleri 6nceden
mesafe Olger engel(yakinlik) sensdrleri ve kameralar yoluyla algilayabilmektedir. Genellikle engel uzaklig1 6lcen mesafe sensorleri
ultrasonik, kizil 6tesi ve lazer yontemlerini kullanmaktadirlar[4]. Gorsel tabanl engelden kaginma metotlarinda kamera yardimiyla
elde edilen goriintiiler islenmektedir. Bircok uygulamada, mobil robotlarin gorev aldigi ¢evrelerde robotun daha 6nceden engelin
konumu hakkinda bilgi sahibi degildir[5].

Engelden kagmnma yaklagimi genelde yol planlama ve navigasyon problemi ile beraber ¢6ziim arandigindan, engelden kaginma
problemine bu ¢aligmalar iizerinden odaklanilmaktadir. Engelden kaginma igin yapilan birgok ¢aligmada aragtirmacilar genel olarak
yerel yol planlama ve kiiresel yol planlama seklinde siniflandirilmaktadir[6]. Yerel yol planlama yonteminde mobil robot ¢evresi
hakkindan 6nceden bilgi sahibi degildir[7]. Kiiresel yol planlamada probleminde mobil robot énceden gevreyi tanir ve giivenli yol
pozisyonunu buna gore belirler[8].

Son zamanlarda 6zellikle derin 6grenmenin robotik uygulamalar tizerindeki etkisi artti. Ayrica derin 6grenme ve robotik ile ilgili
calismalar popiiler oldu[9]. Ozellikle robot gérmesi ve bilgisayarli gorii uygulamalarmin derin 6grenmeyle pekistirilmesi otonom
robot uygulamalarinda anahtar rol oynamaktadir[10]. Robotik uygulamalarda kullanilan engel algilayicilar arasinda kullanim ve
niteligine gére kamera hem ucuz hem de iglev bakiminda bir tercih sebebi olmaktadir[11].

Derin dgreneme yoluyla gelistirilen algoritmalar icerisinde yer alan Evrisimli sinir aglari(ESA) goérme tabanli uygulamalarda
verimlilikleri ile olduk¢a popiilerdir. ESA resimleri siniflandirma yetenekleriyle 6n plana ¢ikmaktadir[12].ESA, ¢esitli filtreler
yoluyla farkli seviyelerde Oznitelikler cikarir. Bu 6z niteliklere gore goriintiileri filtreler ve simiflandirir. ESA ile ¢ikarilan 6z
nitelikler veya egitilen ozellikler goriintiiler daha ayit edici bir resim siniflandirilmasini saglar. Robotik ile yapilan caligmalarda
ESA’nin kullanimiyla yol planlama, navigasyon, haritalama, konumlandirma ve nesne tanima gibi uygulamalar yapilmigtir[13]-[15].
Literatiirde gelistirilmis ESA tabanli Alexnet, VGG, ResNet, GoogleLeNet ve SqueezeNet smiflandirma algoritmalari oldukga
basaridirlar[16]-[19].

Bu ¢alismada VGG19 algoritmas: kullanilarak gorsel tabanli engelden kacinma yontemi Onerilmektedir. VGG19 ile engelli ve
engelsiz yol tahmin edilerek mobil robotun engellerden kaginma hareketi uygulanmaktadir. Gelistirilen engelden kaginma yontemi 2
tekerli holonomik olmayan bir mobil robot iizerinden uygulanmaktadir.

ISBN: 978-605-71214-2-4 110 Www.insicongress.com SI



[11. Uluslararas1 Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

2. Evrisimli sinir ag1 tabanh engelden kacinma metodu

Bu c¢aligmada iyi bir siniflandirma yetenegine sahip gelistirilmis evrigimli sinir ag1 olan VGG19 mimarisi kullanilarak, mobil robotlar
icin engelden kagmma yontemi gelistirilmistir. ESA tabanli VGG19 ag1 farkli etiketlerle smiflandirilmis bir egitim seti ile
egitilmektedir. Bu egitim seti icerigindeki resimler engelli yol ve engelsiz yol seklinde etiketlidir. Onerilen ESA tabanli metotta
egitilmis derin ag resimleri engelli ve engelsiz sekilde ayirt edebilmektedir. Bu 6zellik kullanilarak mobil robot engelli ve engelsiz
yol tahminini yapabilmektedir

2.1. ESA tabanh VGG19 modeli ile engelden kacinma metodu

Ozellikle resimlerin siiflandiriimasinda oldukga gelismis bir mimari olanVGG19 “u mobil robotun engelden kaginmas: icin iki farkli
simfta tahmin saglayacak sekilde modellenmektedir. Onerilen metotda kullamlan VGG19 mimarisine dayanan ESA sekil 1. ‘de
gosterilmektedir[17]. Burada FC tam baglanti, Covn evrisim katmani dérnegin Covn64 64*64 boyutlu evrigim, Pool-2 “maksimum
ortaklama” islemini belirtmektedir. Softmax islemi ise verilen girdilere gore siniflandirma olasiligini belirtmektedir. Denklem (1)’de

softmax islemi ifade edilmektedir.
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| Covn3-64 ‘ | Covn3-128 ‘ Covn3-256 Covn3-512
| Covn3-64 ‘ | Covn3-128 ‘ —>
| Pool-2 ‘ | Pool-2 ‘ Covn3-256 Covn3-512

Pool-2 Pool-2

Covn3-256 |—)‘ Covn3-512 |

Covn3-512

Covn3-512

Covn3-512

Covn3-512

Pool-2

- l »
FC-4096
FCYU!E
2
FC-2
v
SOFTMAX

Sekil 1: VGG19 mimarisi

VGG19, 3 tam baglantili ¢ikis katmanina 16 adet ESA baglantisindan olusmaktadir. VGG19, (VGG- Visual Geometry Group)
tarafindan gelistirilen bir evrisimsel sinir ag1 katmanidir[20].

¥y = softmax(x;)

e () ®
E Zj Xk

Sekil 2. ‘de énerilen gdrsel tabanli engelden kaginma metodunun diyagrami gdsterilmektedir. Onerilen metotta VGG19 mimarisinin
son katmani dzellestirilmistir. Mobil robotun engelden kaginmasi igin 2 engelli ve engelsiz yol etiketleriyle veri seti olusturulmustur.
Ozellestirilmis VGG19 mimarisine gére mobil robotun bir engel algilamasi durumunda softmax ‘den elde edilen engel algilama
olasilig1 %70 ‘in iizerinde ise mobil robot sola donmektedir. Aksi takdirde herhangi engel algilama olasilig1 %70 ‘in altinda ise diiz
gitmektedir.

VGG19 ile egitilen veri seti mobil robotu engel pozisyonuna getirerek manuel olarak alinmistir. Engelsiz yol igin veri seti iSe mobil
robotun diiz gitmesine engel olmayacagi pozisyonlardan manuel olarak alinmistir. Engelli ve engelsiz pozisyonlar igin her iki etiket
altinda 60 adet veri alinmistir. Bu veri setine gore 6zellestirilmis VGG19 egilmektedir.
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Sekil 2: VGG19 ile Engelden Kacinma

3. Sonuclar

ESA tabanli 6zellestirilmisVGG19 elde edilen veri setine gore egitildikten sonra kapali bir ortamda engelden kaginma yo6ntemi
uygulanmistir.

3.1. Egitim sonuclari

ESA tabanli VGG19’u kullanilarak veri setine gore egitilen modelin kayip(hata) sonuglari sekil 3.’de gosterilmektedir. Egitim icin
Intel(R) Core(TM) i5-1135G7 2.4GHz CPU’a sahip 8 GB RAM Kkapasiteli bilgisayar kullanilmistir. Toplamda 120 adet veri egitim
ve test verisi olarak kullanilmistir. Veri setinin 50 adet olan kismi dogrulama(test) verisi olarak kullanilmistir. Egitim siiresi toplam
30 iterasyondur.

Kayiplar

— Egitim
— Test

05+
04+
0.3 4
02+

014

t t + 1 t t t
0 5 10 15 20 25 30
iterasyon(Epoch)

Sekil 3: Kayiplar
Egitim siiresinden test ve egitim hastasi iterasyon sayis1 artik¢a azalmaktadir. Test i¢in elde edilen kayiplar egitim hatasi ile benzer bir
egilimdedir.
Sekil 4. ‘de modelin egitim siiresinde elde edilen egitim ve test dogrulama sonuglar1 gosterilmektedir. Test verilerinden elde edilen
sonuglara gore %92 nihai dogrulama elde edilmektedir.
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Sekil 4: Dogruluk
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3.2. Uygulama sonuclari

Deney sonuglari kapali bir ortamda 2 tekerlekli holonomik olmayan mobil robot kullanilarak kapali bir ortamda alinmistir. Mobil
robot, Nvidia Jetson Nano gelistirme kit ile igslemcisiyle donatilmigtir. Egitilmis VGG19 modeli mobil robot kullanilarak gercek bir
ortamda engelden kaginma uygulanmustir.

Tablo 1: Deney Sonugclar:

Goriinti Engeli Yol Tahmini

0.89

0.06

0.54

0.88

0.75

Tablo 1.’de kapali ortamda VGG19 kullanilarak egitilmis Ozellestirilmis modelin mobil robot ile uygulanan engelden kaginma
yontemi i¢in 6rnek uygulama sonuglar1 gosterilmektedir. Girdi goriintiilerine gore engelli yol tahmin sonuglar belirtilmistir. Mobil
robot engel tahmin oran1 0,7’den biiyiik olmas: durumunda dénerek daha giivenli bir yol aramaktadir.
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4. Sonug¢

Bu calismada gelismis bir ESA olan VGG19 kullanilarak gorsel tabanli engelli veya engelsiz yol tahmini yapabilen mobil robotlar
i¢in bir engelden kaginma metodu énerilmektedir. Onerilen metot VGG19 mimarisini 6zellestirerek egitilmektedir. Kullamlan egitim
seti engel ve engelsiz seklinde etiketlenerek manuel olarak elde edilmistir. Ozellestirilmis VGG19 modeli kullamlarak egitilen ESA
ile test verisinden elde edilen dogrulama %92 “dir. Egitilmis modeli test etmek i¢in mobil robot kullanarak kapali bir ortamda gercek
zamanli olarak dogrulanmigtir.
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Abstract

In this study, S235JR (St37) steel sheet was cut into strips in 100X50X1 mm dimensions and then joined to each other by flash butt
welding method. Welding parameters were determined as 5A current value, 2.5 bar pressure value, and welding time 3 seconds. The
samples were subjected to heat treatment at 600 °C for 25 seconds following welding process. The microstructure mechanical
properties of the weld zone (WZ), heat effected zone (HAZ) were examined, Hardness maps were figured out in the OriginLab
program. The studies and experimental investigations of the samples were carried out at room temperature. In the study, the
temperature and phase distributions of the samples were determined by performing virtual resistance butt welding with the simufact
analysis program, which is one of the finite element method programs. In the simufact program, omega twists were made on the
samples and the stress and deformation distribution were examined. In the tensile test, the sample broke from the base material region
by necking. In the hardness measurements made with the micro-Vickers hardness measuring device, it was observed that the
hardness in the weld area was higher than the base material. No tearing was observed in the macro examination, in which the welded
sample was given an omega shape.

Keybords: Flash butt welding, microstructure, tensile test.
1. Giris

Elektrik diren¢ kaynag cesitlerinden biri olan direng¢ alin kaynagi yontemlerinin biri de yakma alm kaynagi yontemidir. Yakma alin
kaynagi ile ayn1 ya da farkli kimyasal 6zellige sahip metal {irlinlerin 1s1 ve basincin ayni anda kullanilarak yapilan bir kaynak tiirtidiir.
Ist metal yiizeylerin temas bdlgesinde olusan direng yardimi ile saglanmaktadir. Yakma alin kaynagi, flag etkisi ve temas direnci
olmak iizere iki agamali siirecten olusur(Kuroda, Ikeuchi, & Ikeda, 2006). Birlesimi yapilacak metal pargalarmin geometrik boyut ve
sekli bakir ¢enelere uygunluk saglandig: siirece kaynakli imalat seri bir sekilde olmaktadir. Yakma alin kaynag: ¢ok kisa siirtide
sonug vermesi onu bu yoniiyle dne ¢ikarmis Ornegin; hat borularinin montaj yerinde kaynak yapilmasi, diren¢ alin kaynagi
uygulamasinda 750 mm ¢apinda ve 19 mm et kalinliginda iki borunun kaynaklanmasi yaklasik 3 dakika zaman alir, oysa normal
otomatik ark kaynagi islemi 90 ila 120 dakika siirer (Ichiyama & Kodama, 2006). Raylar1 birlestirmek i¢in diren¢ alin kaynagi, gaz
basingl kaynak, almino-termik kaynak ve kapali ark kaynagi olmak {izere dort yontem kullanilir. Bunlar arasinda, Japonya ve diger
iillkelerde kullanilan ray kaynak yontemleri arasinda en yiiksek kaynak verimliligine (kaynak siiresi: yaklagik 1,5-4 dakika) sahip olan
alin kaynagi, kalite kararlilig1 ve kontrol agisindan da mitkkemmel bir yontemdir” (Fujii, Nakanowatari, & Nariai, 2015). Zincir halka
imalatinda da direng alin kaynag kullanilmaktadir (ARABACI & CETINKAYA, 2004). Otomotiv endiistrisinde tekerlek jantlarmin
kaynaginda, deniz yapilarinin kaynagi ve gemi baglama zincirleri kaynaginda kullanilir (Ichiyama & Kodama, 2006). Direng alin
kaynag teknolojisi, yiiksek verimli bir birlestirme islemidir ve tren fabrikasinda, uzun nakliye boru hatti yapiminda, mimari insaatta
ve diger mithendislik alanlarinda yaygin olarak kullanilmaktadir (Wang, Shi, Lei, & Tian, 2005). Metal imalat sektoriinde yaygin
olarak kullanilan ve kaynak kabiliyeti yiiksek oldugu bilinen S235JR malzeme tercih edilmistir.

2. Materyal ve yontem
2.1. Malzeme
Bu ¢alismada, S235JR karbonlu gelik sac malzeme kullanilmigtir.

Sekil 1°de deney numuneleri 6l¢iisii 100x50x1 mm 6lgiilerinde toplam 6 adet kesilmistir.
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Sekil 1: Deney numune 6l¢iisii
2.2. Kesim makasi

Kaynakl birlestirme i¢in belirlenen dl¢iilerde kesilen numune pargalari kaynak dncesi direng alin kaynagi igin 6zel tasarlanmis Sekil
2’de manuel kesim makas1 ile numunenin kaynak dikisi olacak yiizeyler kesilmistir. Bu makas ile kesilen yiizeyler sayesinde
numunelerin tam bir Gpiismesi saglanmis ve direng alin kaynagindan iyi bir verim alinmustir.

Sekil 2: Manuel sac makasi

2.3. Kaynak makinasi

Konya mizrak bileme ve makine sanayi ticaret limited sirketine ait yakma alin kaynak makinast bicer markadir. Sekil 3’de genel
goriiniimii verilen yakma alin kaynak makinasinda kaynakli birlestirme yapilmustir.

Sekil 3: Kaynak makinasinin genel goriiniimii

Kaynakl birlestirmede akim degeri 5A, basing degeri 2,5 bar, kaynak uygulama zamani 3 saniye olarak belirlenmistir. Kaynak
olugma an1 Sekil 4’de oldugu gibi olup etrafa yogun bir metal sigramasi1 goriilmiistiir. Kaynak sonrasi ayn1 makine yardimi ile
tavlama modu gecilmis zaman parametresi 25 saniye, sicaklik parametresi yaklagik 600 °C segilerek tavlama yapilmistir.
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Sekil 4: Kaynak olusum am

Sekil 5’de kaynakli numunenin dikis boyu goriiniisii verilmistir. Deney numunesinin eriyen bdlgenin basing ile birbiri igerisine
gecmesi (gocme) saglanmis bu gecis esnasinda yaklasik her iki kaynak numunelerinden 4mm’lik bir kisalma 6l¢tilmiistiir.

Sekil 5: Kaynakli numunenin dikis boyu goriiniisii

Sekil 6’da kaynakli numunenin dikis eni verilmistir. Malzeme 1 mm’lik kalinlifa ragmen makro muayenede eksenel bir sapmaya
ugramadigi goriilmiistiir. Her iki yon igin toplam dikis yiiksekligi yaklasik 8mm olarak 6l¢iilmiistiir.

Sekil 6: Kaynakh numunenin dikis yiiksekligi goriiniisii

3. Arastirma bulgular:
3.1. Sertlik sonuglari

Tablo 1’de eriyen bolge merkez kabul edilerek sag ve sola dogru ITAB bélgesi ve esas malzemenin micro vickers cihazi ile 1kgf
yiik uygulanarak l¢limleri yapilmistir.

Tablo 1: Sertlik 6l¢iimii sonuglari

Sira | Numune kodu Olciim Sonuclar
1 S235JR 124,145, 161, 150, 156, 153, 162, 156, 142, 125, 129, 129, 117,119, 119, 119

Sekil 7°de 0,3mm araliginda sertlik dagilim tablosu verileri kullanilarak OriginLab programinda sertlik haritalari ¢izilmistir.
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Hardness
380.0

346.3
3125
278.8

mm

245.0

2113

Distance

177.5

143.8

110.0

0.0+ T T T T T T T T
o 1 2 3 4 5 6 7 8

Distance (mm)

Sekil 7: Sertlik dagilim

3.2. Mikroyap1 sonuglari

Sekil 8’de goriilen deney pargasi bakalite alinmistir. Kaba ve ince zimparalamasi yapilarak 1 micron ¢uhada elmas solisyon ile
parlatma islemi yapilmigtir. Kaynakli numune nitrik asit ve alkol karigimi olan %3 nital ile yaklasik 15 saniye daglama yapilarak
mikro yap1 incelemeye hazirlanmistir.

Sekil 8: Bakalite alinan numune

Sekil 9’da esas malzeme ve ITAB bolgesinin genel micro yapisini gostermektedir. Burada esas metale yakin olan ITAB bolgesinin
tane boyutlarinin esas metal tane boyutlarindan kiiciik oldugu gorilmistiir. Esas metalden kaynak eriyik bolgesine dogru tane
boyutunun biiyiidiigi goriilmiistiir. Sekil 10°da eriyen bolgenin Nikon eclipse MA100 marka optik mikroskopun 20x mercegi ile
goriintiisii alinmigtir. Yapilan incelemede ferrit tanelerin biiyiidiigii ayrica ferrit taneleri yamisira kaynak metalinde asikiiler ferrit
varlig1 goriilmiistir.

Sekil 9: Esas metal ile ITAB bélgesinin genel goriiniisii
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Sekil 10: Eriyen metal mikro yapisi

3.3. Cekme testi sonuclari

Cekme testi Selguk Universitesi Teknoloji Fakiiltesi Malzeme ve Metalurji Miihendisligi laboratuvarinda Sekil 11°de SHIMADZU
marka cihazda oda sicakliginda 3 mm/dk hiz ile yapilmistir. Test nunumesi L, = 50 mim, ¢ene araligi 79 mm olarak belirlenmistir.
Cekme numune boyutlart ASTM-E8 standardinda plaka/papyon numune 6l¢ii boyutlarina gére hazirlanmistir. Sekil 12°de kaynakli
numunenin ¢ekme testi i¢in kullanilan standart 6l¢ti verileri verilmistir.

Sekil 11: Cekme testi cihazi

-

-—B—-I‘-_i: A —l I-Q—B—-

I—

I []
1l  INTRE 4[?||~

Sekil 12: Kaynaklh par¢anin ¢cekme testi icin kullanilan standart dl¢ii verileri
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Tablo 2:
ASTM-ES8 standart plaka numune élgiileri mm
G Olgiim uzunlugu 50
W Govde genisligi 12,5
T Kalinlik 0-7 aralign
R Numune kavis yarigap1 12,5
L Numune toplam uzunlugu 200
A Daraltilmis alanin uzunlugu 57
B Tutma kisminin uzunlugu 50
C Tutma kisminin genisligi 20

Sekil 13’de ¢ekme testi gerilme — birim sekil degistirme grafigi verilmistir.

Cekme diyagrami
350

300

250

n
3

150

Gerilme (o)

8

50

0
0.00E+00 5.00E-02 1.00E-01 1.50E-01 2.00E-01 2.50E-01 3.00E-01 3.50E-01

Birim Sekil degisimi (&)
Sekil 13: Kaynakh numuneye ait ¢ekme diyagrami

Sekil 14’de ¢ekme deneyi sonucunda numunenin L; = 64 mm Olglilmiistiir. Numunelerin esas metal bolgesinden koptugu
gorilmistiir.

Sekil 14: Cekme testi sonras1 deney numuneleri

Kopma uzamast Denklem 1°de kopma uzamasi 28 mm olarak hesaplanmustir.

L=l

Kopma uzamasi = x 100 1)

0

3.4. Plastik deformasyon islemi

Sekil 15°de deney numunesi biikiim kenarlari kaynak bolgesini de igeren omega seklinde biikiim yapilarak plastik deformasyona tabi
tutulmustur. Yapilan makro muayenede esas malzeme ve kaynak bolgesinde herhangi bir ¢atlama ve yirtilma gozlenmemistir.

Sekil 15: Deney numunesinin biikiilmiis goriiniimii
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3.5. Sonlu elemanlar yontemi simufact analiz programi sonuclari

Sekil 16’da Sonlu elemanlar simufact analiz programinda deney numunesinin gergek boyutlari, malzeme bilgisi, ortam sicakligl,
kaynak parametreleri girilerek sanal kaynak yapilmis ve sonuglart alinmustir.

_Effective plastic strain rate [1/s]

0.39
0.35
0.31
0.27
0.23
0.19
0.16
012
0.08
0.04
0.00
max: 0.39

min: 0.00

Effective plastic strain
0.10
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01
0.00

max: 0.13
min: 0.00

1

Electrical potential [V]
5714.30
514287
4571.44
400001
3428.58
2857.15
228572
171429
1142.88
571.43
0.00

max: 5981.18
min: 0.00

ISBN: 978-605-71214-2-4

_Temperature [°'C]

281593.06
253435.76
225278.45
197121.14
168963.84
140806.53
112649.23
8449102
56334.61
28177.31
20.00

Major phase index

Ferrite
Austenite

_Electric current density [A/m?]

s T

444994178
121

4399541.35
4349140.92
4298740.49
4248340.06
4197939.63
4147539.21
4097138.78

4048738.35
3996337 .92

max: 30245346.77
min: 0.00

Equivalent stress [MPa]

172.15
155.65
139.15
122,65
108.15
89.65
73.15
56.65
40.15
23.65
714

max: 174.77
min:  0.00

Electrical contact conduct
1.00E+15
3.49E+14
1.07E+14
2.82E+13
6.05E+12
9.77E+1
1.05E+11
5.90E+9
1.02E+8
1.00E+5
0.00E+D

exponential

max: 1.00E+15
min;  0.00E+0

_Electric-thermal energy density [Jim]

density [J/m’

2213271256
2039272026
18652727 96
16912735.65
1517274335
13432751.05
11602758.74
9952766.44
8212774.14
6472781.84
4732789.53

max 214865876.93

000
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Equivalent stress [MPa

168.44
152.62
136.81
121.00
105.18
89.37
73.55
57.74
41.93
261
10.30

max: 174.77
min; 0.00

_Displacement [mm]

0.05
0.05
0.04
0.04
0.03
0.03
0.02
0.02
0.01
0.01
0.00

max; 5.51
min: 0.00

[ —

0.39
0.35
0.31
0.27
0.23
0.19
0.16
012
0.08
0.04
0.00

max; 0.39
min: 0.00

281593.06
253435.76
225278.45
197121.14
168963.84
140806.53
112649.23
84491.92
56334.61
28177.31
20.00

T
1

Effective plastic strain rate [1/s]

Peak temperature [°C

0.09
0.08
0.08
0.07
0.06
0.05
0.04
003
0.02
0.01
0.00

max: 0.13
min: 0.00

7852.31
7806.82
7761.33
7715.83
7670.34
7624.85
7579.36
7533.87
7488.38
7442.89
7397.40

max: 7852.31
min: 7397 40

Effective plastic strain

Element density [kg/m?]

]

Sekil 16: Simufact analiz program kaynak birlesimi sonuclari

Sekil 17°de Simufact forming programinda deney numunesi sanal olarak biikiimii yapilmis ve sonuglart gosterilmistir.
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Stress vector [MPa]

376.05
338.67
301.29
263.91
226.53
189.15

114.39
77.01
39.63

; 2-25

max: 871.75
min: 0.00

Effective plastic strain

151.77 il

Radial stress [MPa]

Equivalent stress [MPa]

80.49
39.37
-1.74

534.38

max:
min: -446.85

203.83
162.71
121.60

-42.86
-83.97
-125.08
-166.20
-207.31

Thickness strain

632.41
569.59
506.77
443.95
381.12
318.30
255.48
192.66
129.84
67.01
4.19

max: 719.11
min: 0.00

Major strain

0.34
0.31
0.27
0.24
0.20
0.17
0.14
0.10
0.07
0.03

;000

max: 0.34
min: 0.00

0.15
0.11
0.07
0.03
-0.01
-0.05
-0.08
-0.12
-0.16
-0.20
-0.24

max: 0.15

min: -0.24

Displacement [mm]

0.30
0.26
0.23
0.20
0.17
0.14
0.11
0.08
0.05
0.01
-0.02

max: 0.30
min: -0.02

Equivalent stress [MPa]

0.24
0.20
0.17
0.14
0.10

Effective plastic strain
0.07
0.03

0.34

0.31
ﬂ 0.27

0.00
max: 0.34
min: 0.00

Sekil 17: Simufact analiz programinda biikiim yapilmis numune degerleri

10.31
073 | 632.41
014 569.59
5 56 506.77
o 12
7.39 '
318.30
6.81
o 255.48
: 192.66
5.64 129.84
5.06 67.01
4.48 419
max: 10.31 max: 719.11
min:  0.00 min:  0.00
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4. Sonuclar

1. Kaynak i¢in hazirlanan numunelerin ¢ok hizli bir sekilde kaynakli bir birlesmenin saglandigi goriilmiistiir.

2. Mikroyapida ferrit fazinin tanelerinin ITAB’da iri ve ince taneli bolge icerdigi ve kaynak bolgesinde asikiiler ferrit fazinin
olustugu gorillmistiir.

Numunede ¢ekme testinde esas malzemeden boyun verme sonucunda kopma meydana gelmistir.

Numuneden alinan sertlik degerleri esas metal, ITAB ve eriyen bdlge arasinda fazla bir deger farki goriilmemistir.

Biikiimii yapilan numunenin esas metal ve eriyen bolgenin makro muayenesinde yirtilma ve gatlama goriilmemistir.

Sonlu elemanlar yontemi simufact analiz programinda alman veriler ile gercek degerlerin ayni paralellikte oldugu
gOriilmiistir.

o 0k~ w
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Abstract

This study is about dual tempering process for the front door glasses having both sides printed. When printing back side of the glass,
visibility of logo is not clear enough due to the low transmittance property of tinted glasses. The purpose of this study is to develop
an enamel that allows double-surface printing to eliminate the problem of not appearing when printing from the back surface of the
colored glass, and as a result, to work on double tempering production technology in double-sided printed glasses. This study shows
that double-surface printing is needed on dark colored glasses to provide the clarity of the logos. However, after printing on both
sides, the glasses must enter the tempering furnace twice. If the glasses are not tempered after printing, the paints will be scratched or
removed with liquid contact. The problem here is that the paint on double-surface printed glass, sticks to the rollers when entering the
tempering furnace, and the subsequent production turns out to be incorrect. Therefore, after the first printing, the glass should be
tempered, the second printing should be done later, and then tempered again. Special enamel having right composition was
developed to be tempered twice. To achieve this, the bismuth ratio was increased by 16% to provide high heat resistance to the
enamel. Besides, the frit composition of the enamel was changed and it has been concluded that the additive in the enamel ink, which
provides non-adhesion property to the rollers, is a bismuth-based core-forming additive. (in the crystal phase) We have compared and
investigated the dual printing enamel and standard enamel in the compound phase with using XRD analysis. Black pigment Fr-Cr-
based peaks are seen in both, but higher in standard enamel. It was concluded that dual printing ink has higher bismuth ratio and it
give the higher mechanical resistance to eliminate any contamination of the surface. In this paper, nondestructive analytical
techniques will be used to analyze new enamel composition, and heating microscope measurement results will be discussed to get
right tempering parameter of new special enamel. Besides, mechanical, thermal, and chemical resistance properties of improved
enamel will be investigated in detail.

Keywords: Tempered glass, glass processing, dual printing, double tempering, enamel ink.
1. Giris

Bu ¢aligma; 6n kapak ve pano cami gibi iirlin gruplarinda kullanilan renkli camlarda (fiime gibi), camin kendi renginden kaynakli
yapilabilirligi olmayan renklerin 6n yilizden basilarak talep edilen renkte iiretim yapilabilmesine yonelik bir ¢aligmadir. Bu
yapilabilirlik kisitina renkli camlara arka yiiziinden yapilan baskilarin diisiik 151k gegirgenligi sebebiyle 6n yiizden goriinememesi
ornek verilebilir. Bu ¢alismada ele alacagimiz cam cinsi koyu fiime olup agik renkli desenleri goriiniir kilarak beyaz esya sektdriine
yerli bir iiriin kazandirmay1 amaglamustir.

2. Amacg

Temperli camda caligilacak renkler genellikle evrensel renk kataloglar: kullanilarak yapilir ya da miisterilerimizden gelen referans
renk 6rnekleri baz alinarak yapilmaktadir. Calisilacak rengi etkileyen parametreler sunlardir; Cam cinsi (diiz cam, diigiik demirli cam,
renkli cam), cam kalinlig1 (3.2,4,6,8 mm), baski sayisi, baski yonii ve temper sartlaridir. Bu parametreler ile istenilen calismaya en
yakin renk yakalanabilir. Ancak bu ¢aligmadaki kistas siyah cam hammaddesinde serigrafi olarak agik tona sahip ve metalik 6zellik
barmdiran renklerin yapilamiyor olmasi. Fiime camlarda agik renkli sembol veya logo basimindaki kisitlart kaldirmak i¢in bu galisma
gerceklestirilmistir,

Beyaz esya pazarina yon verebilmek igin yapilabilecek 6nemli adimlardan birisi bu beyaz esyalar1 kullanan kisileri gorsel olarak
etkileyen baski proseslerimizin yapilabilirlik sinirlarint genisletmektir. Bu dogrultuda teknolojik ¢aligmalarin takibi ile yapilabilirlik
disinda olan {iriin gamlart yapilabilir hale gelecek ve sektoriinde oncii sirketlerle caligma imkani elde edilip pazar pay artirilacaktir.
Ek olarak bu tip iiriinler yurtdisindan ithal edilmektedir. Yapacagimiz bu projenin hayata gegmesiyle birlikte siyah renkli iiriinlerde
acik metalik renkler de kullanabilecegimizden &tiirii yerlilestirme yapabilecegiz.
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3. Mevcut iiretim kisitlari

Halihazirda isletmemizde epoksi (organik) baski yontemiyle de baski yapilmaktadir ve bu baski tiiriinde boyanin tempere girmesi
gerekmemektedir. Ancak su ana kadar epoksi baski tiirli hep camun arka yiiziine uygulanmaktadir. Epoksi baski on ylize
uygulandiginda ¢ok kolay bir sekilde ¢izilebilmektedir ve cam {iizerinde pismediginden, temizlik igin su ya da bir kimyasal
uygulandiginda ¢ikabilme, dagilabilme ihtimali vardir. Dolayisiyla camin 6n yiiziine epoksi baski yontemi uygulanmasit kullanisli
degildir[1].

Proje kapsaminda koyu fiime cam iizerine iki tarafli baski yapilmasi gerekmektedir. Bu ihtiyacin sebebi camin kendisinin koyu
olmasinda kaynakli, agik renkli logo sembol tarzi baskilar camin 11k gegirgenligi az olmasindan kaynakli goriinmemekte bu sebeple
on yiizeyine agik renkli baski arka yiizeyine ise zemin baski yaparak bu problem ¢oziilebilmektedir. Ancak her iki yiize de baski
yapildiktan sonra camlarin temper firmima girmesi gerekmektedir. Eger camlar baski yapildiktan sonra temperlenmezse boyalar
cizilir ya da suyla cikarilabilir. Buradaki problem iki tarafi da boyali camlarin firina girerken boyanin merdaneler {izerine yapismasi
ve ondan sonraki iiretimin hatali (boya lekeli) ¢tkmasina sebep olmaktadir. Bu sebeple ilk baski yapildiktan sonra cam temperlenip
ikinci baski yapilmasi ve ardindan tekrar temperlenmesi gerekmektedir. Ancak ikinci temper islemi sirasinda da kullanilan emaye
boyalar yaklagik 570 — 618 derece arasinda — boya tiirine ve igerigine gore degismektedir- akigkan hale geldiginden
(yumusadigindan) yine merdaneler iizerine yapigsmakta ve iz birakmaktadir [2].

Yapilan arastirmalarda goriildii ki istenilen goriintiiyii elde etmek igin epoksi baski yontemiyle camin On yiiziinden baski
uygulanabilir ancak bu baski tiirii ¢izilmeye ve suyla silmeye ¢ok dayaniksiz oldugundan kullanigsiz olur. Dolayisiyla on tarafa da
emaye baski uygulanip temperlenmesi gereklidir. Bu sebeple 1siya karsi daha dayanikli ve 750 derece sicaklikta yumusamayan boya
tizerine tedarik¢iyle birlikte ¢alismalara baslandi.

Yapilan calismalar sonucu gelistirilen ¢ift temperlenebilir boyalar sayesinde 6n yiizeye de baski yapma olanagi dogmustur. Bu
caligma sonucunda ilerleyen zamanlarda cam yiizeyine elle hissedilebilen (dokulu) baski yapma, arkadan gélgelendirme yapilarak 3D
efekti baskilar yapilabilir [3].

4. Yontem ve prototip iiretimi

iki farkli tedarikgi ile gelistirdigimiz boya prototip iiretimi esnasinda kullanildi. Emaye boya ile arka yiizden baskisi yapilarak
temperlenme islemi gergeklestirilir. Temperin ardindan cam bu kez 6n yiizden normal emaye boya ile baskilanip tekrar temperlenir.
Camin akis semasi asagidaki gibidir.

Kesim — Rodaj -—— Delik
|
]
Temper ) Baski
1. Baska - = (baskisiz yiiz —| (6n yiize normal
(arka viize 6zel bovaile) merdanelere denk g .
. oyaile)
gelecek sekilde)

|

Temper (6zel boyaile
basilan yiiz merdanelere
gelecek sekilde)

Sekil 1: Cam akis semasi
Bu proses, tasarim ve gelistirdigimiz boya biinyemizde bir ilkti ve ¢ikan tirlinlerin 6zelliklerinin test edilmesi gerekmektedir.

Tedarik¢i_1 ile gelistirdigimiz boya siyah renkli emaye boya idi ve temperlenebilme ozelligine sahipti. Mevcutta camlar arka
yiliziinden emaye baski uygulanip tempere girmekteydi. Eger baski uygulanan yiiz merdanelere temas ederse boya merdanelere
yapismakta ve diger camlart boyamaktaydi. Bu ylizden temperlendikten sonra ikinci temperde erimeyen yani merdanelere
yapismayan boya arastirmalari yapildi ve ¢ift tempere dayanikli cam boyasi gelistirmeleri tedarik¢imiz ile yapildi. Bu boyanin hangi
yiizeye basilacagi, hangi sartlarda ve parametrelerde iiretilecegi kurutma sicakliklarinin ne olmasi gerektigi konusunda ¢aligmalar
yapilacak olup, Yorglass standartlarina uygun iiriin gelistirilmesi test edilecektir.

Camlarda uygulanacak testler sunlardir: Is1 ve termal sok testleri, opaklik kontrolii, parlaklik kontrolii, ¢izik testi ve gesitli kimyasal

testler.
ISBN: 978-605-71214-2-4 126 www.insicongress.com SI



[11. Uluslararas1 Bilim ve inovasyon Kongresi, 09-12 Haziran 2022, TURKIYE
I11. International Science and Innovation Congress, 09-12 June 2022, TURKEY

4.1. Is1 ve termal sok test uygulamasi

Numune oda sicakliginda bulunan etiive konur ve miisteri bazli termal sok test tablosundaki sicakliklara gére homojen olarak 1s1tilir.

Yatay olarak duran numune ortasina 150+2 mm yiikseklikten, i¢ ¢apt 5+0,2 mm olan hortum ile 10-15 ml/s debide su akitilarak
sogutulur. Test sonucunda numunede kirilma olmamalidir.

Tablo 1: Test parametreleri

Miisteri Standart an- F1r1nde} Gevrim Cam Tipi Yontem
Sicaklig Gegen Siire Sayis1
Bek Tablas: Cgmlar 240°C (=4) 1 saat"bekl.etilir. Bu
. lar | 1$1§r}1 5 kez tekrarlanir. Uzerine 5 sn
Elux Avrupa, IEC 240°C Tty o icerisinde 200ml 15°C (£5) su dokiiliir.
OEM ve 60335-2-6 60 DK 5 _ _
Amerika 200°C Pano ve On Camlar 200°C (+4) 1 saat bekletilir. Bu
Kapak islem 5 kez tekrarlamir. Uzerine 5 sn
Camlar1 icerisinde 200ml 15°C (+5) su dokiiliir.
Tablo 2: Test sonuclari
DARBE DAYANIM TEST
CAM NO CAM TANIMI TERMAL 50K DAYANIM TEST SONUCLARI SONUCLARI
TEMPER DERECE CEVRIM |SONUC| TEMPER SONUC
1 DUAL PRINT KALAYLI YOZ BASKI SIvAH 2 TEMPER 185 10/10 Ok 2 TEMPER QK
2 DUAL PRINT KALAYLI YUZ BASK BEYAZ 2 TEMPER 185 10/10 oK 2 TEMPER OK
3 DUAL PRINT KALAYLI YOZ BASKI SIYAH 1 TEMPER 185 10/10 OK 1 TEMPER OK
4 DUAL PRINT KALAYLI YOZ BASKI BEYAZ 1 TEMPER 185 10/10 OK 1 TEMPER OK
5 DUZ CAM BASKISIZ 1 TEMPER 185 10/10 OK 1 TEMPER OK
6 DUZ CAM BASKISIZ 1 TEMPER 185 10/10 oK 1 TEMPER OK
7 DUZ CAM BASKISIZ 2 TEMPER 185 10/10 Ok 2 TEMPER QK
8 DUZ CAM BASKISIZ 2 TEMPER 185 10/10 oK 2 TEMPER OK
9 DUAL PRINT 120 T KALAYLI YOZ BASKI SiYAH 1 TEMPER 185 10/10 OK 1 TEMPER OK
10 DUAL PRINT 120 T KALAYLI YUZ BASKI BEYAZ 1 TEMPER 185 10/10 OK 1 TEMPER OK
11 DUAL PRINT 120 T KALAYLI YUZ BASKI SiYAH 2 TEMPER 185 10/10 OK 2 TEMPER OK
12 DUAL PRINT 120 T KALAYLI YUZ BASKI BEYAZ 2 TEMPER 185 10/10 OK 2 TEMPER OK
13 DUZ CAM YCRDOODO2Z 62 7 2 TEMPER 185 10/10 oK 2 TEMPER OK
14 DUZ CAM YCRDOODO2Z 62 7 1 TEMPER 185 10/10 oK 1 TEMPER OK

4.2. Opaklik kontrolii
X-rite 361 densitometre boyanin opakligini kontrol etmek i¢in kullanilir, opaklik 3 D’den biiyiik olmalidir.
Numune i¢in gelen opaklik degeri: 4.4 D

Sekil 2: Transmission Densitometer

4.3. Parlaklik kontrolii

Parlaklik kontroliinde 60° evrensel 6l¢limdiir. Aksi belirtilmedik¢e 60° kullanilir. Boya parlaklik 6l¢timiinii degerlendirebilmek i¢in

60° dikkate alinir.
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Yapilan benchmarklarda karsilastirdigimiz referans iiriin degeri 12 GU iken yaptigimiz imalat sonucu kendi {iriiniimiiziin parlaklik
degeri 7 GU gelmistir.

4.4, Cizik testi

Uretilen baskili, temperli camlarm baskili yénden cizik testi ile boyanin firinda pismesi testi gerceklestirilir. Erichsen kalem ile boya
iizerine 10 N’luk gii¢ uygulanir, ¢izilme ya da boyada kalkma goriilmemelidir. Bu testin uygulanma sebebi ise boyanin yeterince
pisip pismediginin kontrol edilmesidir. Mevcutta 10 N ¢izilme direncine kars1 dayanim emaye boyalar i¢in kabul edilebilir seviyedir.

A1

Sekil 3: Cizik, opaklik, 1s1, termal sok testi ve parlaklik kontrolii yapilan logo baskili cam

Ek olarak, yukarida yaptigimiz testler logo basilmis iiriin iizerineyken, komple zemin baski yapilmis iiriin de kimyasal dayaniklilik
yoniinden test edilmigtir. Ve Sonuglar benchmark yapilan iiriin ile kiyaslanmgtir.

4.5. Kimyasal test
4.5.1. Birinci asama (temizlik malzemelerine karst dayanim testi)

Asagida belirtilen maddeler camm boyali yiizeyine siiriilerek 20-25 derecede (oda sartlarinda) 20 dakika bekletilir. Camin {izerinde
bekleyen malzemeler silinir, farkli agilardan camin hem 6n yiizeyine hem arka yiizeyine bakilir. Eger her iki yiizdende lekeler belli
olmuyorsa yani sonu¢ degerlendirme tablosundaki 5 veya 4 puana tekabiil ediyor ise test basarilidir.

Tablo 3: Temizlenebilirlik test malzemeleri

Cama Uygulanacak Malzeme Marka 1 Marka 2
Firin Temizleyici Madde Henkel Sidol-Backofen&Grill | Johnson-Mr. Muscle oven
Kireg¢ Coziicii Henkel-Kalk Fix Henkel-Lime Lite
El Kremi
Gilines Kremi
Pril (Lysoform) Henkel-Pril Henkel-Pril

Tablo 4: Test degerlendirme tablosu

Herhangi Bir iz Yok
Cogunlukla Ozel Isik Altinda ve Ozel Bir A¢ida Gozlemlenebilir, Hafif Renk Dagilmasi
Cogunlukla Goézlemlenebilir Hafifin Bir Tik Ustii Renk Dagilmasi
Siirekli Gozlemlenir

RPN W A~O

Tam Renk Dagilmasi

4.5.2. Ikinci asama (gida iiriinlerine dayanim testi)

Asagida belirtilen maddeler camin boyali yilizeyine siiriiliir, daha sonra camlar onceden 1sitilmis 80°C deki firma koyulup 30 dk.
icinde bekletilir. Asagida belirtilen maddeler cam {izerine bir findik biiylikliigii kadar uygulanmalidir.

Tablo 5: Test malzemeleri

Dayanim Test Malzemeleri
Siit (laktik asit) | Limon (%10 sitrik asit) | Ketcap ve Hardal
Zeytin Yagi Kahve Sirke
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4.5.3. Ugiincii asama (grease resistance - yag dayanim testi)
200°C de bulunan yag camin iizerine dokiiliir. (Yag1 200°C ye ¢ikarmak igin beherin i¢ine konularak ve etiivde 1sitilir)
4.5.4. Dordiincii asama (cleanability - temizlenebilirlik testi)

Tablo 6: Test malzemeleri

Temizleyici Temizleyici Ekipman | Temizleme Siklig1 | Yiik | Sonug (puan)
Sicak Kopiikli Su Yumusak Bez 5 Kez 1Kg 4yadab
Tablo 7: Yapilan tiim test sonuclari
KiMYASAL TESTLER KiMYASAL DAYANIM TESTLERI RENK PLAKASI | KIMYASAL DAYANIM TESTLERI K AMERIKA CAMI
SITRIK ASIT LEKE YOK LEKE YOK
LiMON AZ LEKE VAR AZ LEKE VAR
DOMATES SALGASI LEKE YOK LEKE YOK
ZEYTIN YAG| LEKE YOK LEKE YOK
KAHVE LEKE YOK LEKE YOK
HARDAL LEKE YOK LEKE YOK
LAKTIK A LEKE YOK LEKE YOK
KIREC C. LEKE VAR LEKE VAR
MUTFAK T. A7 LEKE VAR LEKE YOK
GUMES KREMI LEKE YOK LEKE YOK
EL KREMI LEKE YOK LEKE YOK
PRIL LEKE YOK LEKE YOK

A

Sekil 4: Test sonrasi A numune cam B referans cam

Uretilen cift yiizeyi baskilhi camlar cift tempere girdigi i¢in fragmantasyon degeri ve mekanik dayanmnim standart iiretilen
camlardan farkli olmamalrydi. Yapilan testlerde fragmantasyon degeri 60’1n {izerinde ¢ikmis olup, mekanik dayanimi bilya diistirme
testi ile test edilmistir ve iiriinler 535 gr. Agirhgindaki bilya ile 65 cm’den yiikseklikten atilarak gergeklestirilmis olup herhangi bir
kirilma gézlemlenmemistir.

Tedarik¢i 2 ile gelistirdigimiz boya beyaz renkli ve epoksi boya idi ve temperlenebilme 6zelligi yoktu. Onun yerine boya 250
derecede kiirlenme 6zelligine sahip olup, iiretim proses akisi su sekildeydi.

- . Arka yiiz Emaye
Kesim Rodaj baski (standart boya)
I
!
Temper EpOkS.l. boyaile 5n 250°C'de kiirlenme
yiiz baski

Sekil 5: Uretim proses akist
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Ancak goriildi ki bu boyanin da ¢izilme ve temizlenebirligi kriterleri karsilayamayacak kadar zayifti. Cizilme ve temizlenebilme
testlerinin sonucu asagida gosterilmistir. Tedarik¢i 2 ile gelistirme ¢aligmalari devam etmektedir.

> a

7/

Sekil 6: A Cizik ve B temizlenebilirlik testi
5. Sonu¢ ve kazanimlar

Mevcutta beyaz esya sektoriinde bizim gibi cam isleme tesisi olan Almanya menseili X firmasi da ¢ift tarafli baski yontemiyle tiretim
yapmaktadir. Yapilan tiretim prosesleri ayni olsa da teknik agidan farklidir. Onlarin kullandiklar1 boya tiirii bizimkine kiyasla ¢ok
daha fazla sayida graniil icermektedir. Bu graniiller cam iizerinde fazlasiyla piiriizlii bir yap: olusturarak temper isleminde camin
merdaneye temas eden yiizey alanini azaltmakta ve dolayisiyla boyanin merdanelere yapisma problemlerini ortadan kaldirmaktadir.
Bizim kullandigimiz ve tedarik¢imizin bize 6zel olarak temperleme sartlarimiza gore iirettigi boyada ise boya yiiksek sicaklik direnci
oldugundan temper sirasinda ergime noktasma ulasmamaktadir. Dolayisiyla yapisma problemi yasanmamaktadir. X firmasinin
iirettigi cam ¢ok piiriizlii (teflon) oldugundan ¢izik direnci az ve doku hissiyati cama gore ¢ok farklidir. Bu sebeple asindirma
testlerinde veya ¢izik testlerinde gelistirdigimiz boyaya gore daha diisiik performans sergilemektedir. Tedarik¢imiz ile gelistirdigimiz
boyada graniillii yap1 az olup ¢izilme direnci yaklasik 2 N X firmasinin iiriiniine gore daha fazladir ve olusturdugumuz doku piitiirlii
olmadigindan camin arka kismindaki cams1 goriintii devam etmektedir.

Bu projede yapilan calismalar ile cam iizerinde cift tarafli baskiya olanak saglayacak boya gelistirilmis olup, temperleme ve baski
proses parametreleri ve proses akisi belirlenerek farkli cam cinslerinde yapilabilirlik disinda kalan renklerin tiretimi mimkiin hale
gelmistir. Gelistirilen boya yiliksek sicaklikta (750 santigrat derece) yumusamadigindan bu boya ile basilan taraf ilk kez
temperlendikten sonra ikinci temper prosesinde merdanelere herhangi bir iz birakmadan degebilmektedir. Bunun yani sira bu boya ile
iretim yapildiginda kurutma sicakligi normal tiriinlerden farkli olup, yiiksek kimyasal dirence sahip olabilmesi i¢in optimum kurutma
parametresi 150 derece olarak belirlenmistir.

Standart cam {iretim akigina ek olarak 2 ayri proses daha eklenmistir. Bunlar; 1. temper sonrasi baski ve bu baskinin cam iizerinde
pismesi i¢in 2. temperleme prosesidir.

Ancak gelistirilen bu boya rengi siyahtir. Beyaz ya da acik baska bir renk igin iiretim know-how mevcut degildir. Uriin yelpazemizi
daha da gelistirmek, sektérde bu konuda bir ilk olmak ve kullanilan koyu renkli camlarda ekran kontrol sembollerinin ve logolarin
gOriiniirliigiini saglamak igin beyaz (acik) renkte yiiksek sicaklikta yumusamayan boya gelistirme denemelerimiz tedarik¢imiz ile
devam etmektedir.

Bu galismalar sonucunda elde edilen kazanimlar su sekildedir;

Epoksi boya ve cift temperleme prosesinin hangi sartlarda ve hangi tretim teknikleri ile yapilabilecegi hakkinda detayli bilgi
kazanimi elde edilmesi.

Cift yliz baski yaparak c¢ift temperleme prosesi biinyemizde bir ilk olmasi sebebiyle edinilen bilgiler sadece koyu fiime cam
tiretiminde degil, reflekte cam iiretiminde ve diger 151k gecirgenligi diisiik olan camlarda da kullanilmasina baz olusturacaktir.

Yeni tasarim ve buluslarin 6niiniin agilmasi

Yeni tasarimlar elde etmek.

Gelecege yon verecek buluslarin 6niinii agmak.

Uriin yelpazesinin geniglemesi.

Ust segment {iriinler iiretip yurtdis1 pazarindaki bilinirligimizi ve ihracat payimizi artirmak.

Yurt dist mengeili rakiplerimizin teknolojilerinden geri kalmamak ve Tiirk markasi altinda ihracat payi artirilmast.
Uriin tasarimlarindaki kisitlamalardan kurtulmak.

Kalite standartlarimiz1 artirmak hedeflenmistir.
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Abstract

Fish sauce is a product that is widely used around the world, has a characteristic odor and is obtained from salted fish. In the modern
diet, fish sauces, like other sauces, have become an indispensable part of the meal as a flavoring. In this study, with the aim of
producing fish sauce from sardine fish (Sardina pilchardus), which is identified with Canakkale-Gelibolu, and determining the
sensory properties of the product, sauces were produced with three different salinity rates (10-15-20%). The obtained product groups
were examined by trained panelists according to pre-defined characteristics within descriptive sensory analysis. The color
characteristics of the products were determined by instrumental analysis. As a result of the study, caramelized, fermented, fishy and
partially roasted aromas were clearly determined in all fish sauces. In terms of basic taste, an umami taste dominated by sourness was
determined in 10% salty sauces, while only saltiness was dominant in 15% and 20% salty sauces. In the aromas left in the mouth
after tasting, the fishy taste was dominant in the product prepared with 10% salt, the presence of salty and caramelized taste was
determined in the 15% salty ones. It was observed that the salt taste was dominant and the other aromas were suppressed in the 20%
salty sauces. According to color properties, while the L* values of the sauces were determined in the range of 45.12-52.19, the a*
value of sauces prepared with 10%, 15%, and 20% salinity was 3.30, 3.37, and 15.47, respectively. The b* values of the sauces were
20.11, 32.94 and 49.31, respectively, with the increase in salinity. The color results indicated that 10% and 15% salted fish sauces
resulted in lighter brown color than the other sauces in terms of color intensity and the desired amber color level was reached in 20%
salted fish sauce. As a result, among the fish sauce groups, the sauce prepared with 15% salinity was generally the best product
group.

Keywords: Fish sauce, Sardina pilchardus, color, descriptive sensory analysis.

1. Giris

Modern beslenme anlayisinda soslar besinlerin albenisini arttirmak amaciyla yogun kullanilmaktadir. Bu kullanimlarda, lezzet ve
goriiniim 6zellikleri sosun tercihinde kilit rol oynamaktadir (Nakano ve digerleri, 2018). Gegmisten giiniimiize gelen siirecte,
balzamik sirke, mayonez-ketcap, nar eksisi, soya sosu, domates sosu, ¢esitli salga tiirleri ve balik sosu sofralara zenginlik katmis ve
hatta bazi kiiltiirlerle 6zdeslesmistir (David ve digerleri, 2008; Kwon ve digerleri, 2015; Diez-Simon ve digerleri, 2020). Ornegin
Kore geleneksel kirmizi biber etnik sosu (Gochujang) ylizyillardir kizartilmis baharath tavuk ve geleneksel Kore yemeklerini
lezzetlendirmek i¢in kullanilmaktadir (Kwon ve digerleri, 2015). Soya sosu ise dzellikle Asya tilkelerinde, susi, sashimi, kizartilmig
eriste, her tiirlii balik, et ve sebze yemekleriyle biitiinlesmistir (Diez-Simon ve digerleri, 2020). Benzer sekilde balik sosu, essiz
aromas! sayesinde Giineydogu ve Dogu Asya iilkelerinde ¢esni veya baharat olarak 6zel bir yere sahiptir (Xu ve digerleri, 2008;
Yoshikawa ve digerleri, 2010). Ayrica bu sos, Asya’dan Afrika ve Avrupa’ya yayilarak birgok cografyada mutfak kiiltiiriiniin 6nemli
bir pargasi haline gelmistir (Lopetcharat ve digerleri, 2001; Sun ve digerleri, 2016; Zang ve digerleri, 2020).

Balik sosu, berrak kirmizidan kahverengiye donen kehribar rengi, belirgin umami tat ve aroma ozellikleri sayesinde son yillarda
popiilaritesi artan fermente bir iriindiir (Gao ve digerleri, 2020). Balik sosunun tat ve renk gibi essiz tiiketim 6zellikleri, tuz
konsantrasyonu ile birlikte fermantasyon kosullarina bagli olarak gergeklesen, bir dizi biyokimyasal reaksiyonlardan
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kaynaklanmaktadir (Zang ve digerleri, 2020; Zhu ve digerleri, 2021). Ortamda bulunan protein, lipid ve karbonhidratlarin mikrobiyal
flora ve endojen enzimler ile etkilesimi sonucu, ¢ok sayida lezzet bilesenleri serbest kalmakta (Mouritsen ve digerleri, 2017; Zang ve
digerleri, 2020), ve ozellikle ortaya ¢ikan aldehit, yag asitleri ve cesitli aminoasitler essiz bir aroma olusturarak iiriiniin albenisini
arttirmaktadir (Lopetcharat ve digerleri, 2001; Yongsawatdigul ve digerleri, 2007; Dong ve digerleri, 2017).

Genel olarak balik sosu, belirgin umami ve tuzlu bir tada sahiptir ve bu tat 6zelligine belirli bir tatlilik ve acilik da eslik etmektedir
(Gao ve digerleri, 2020). Yapilan bazi ¢aligsmalar balik sosunun aromasini, amonyakli bilesikler, baz1 aminler, diisiik molekiil
agirlikli yag asitleri ve oksidatif tepkimelerinden kaynakli oldugu diisiiniilen amonyak, peynir ve et aromas: ile karakterize
etmektedir (Dougan ve Howard, 1975; Beddows ve digerleri, 1976; Shimoda ve digerleri, 1996). Diger calismalarda ise, bu
karakterize aromalara ek olarak karamelize, baliksi, peynir, malt, patates, et suyu/et, salamura ve kiikiirt gibi birgok aromanin da var
olabildigi ifade edilmektedir (Giri ve digerleri, 2010; Lapsongphon ve digerleri, 2015).

Gliniimiizde hayat sartlarina bagli olarak gerceklesen tiiketici taleplerindeki degisimlerin, gelecekte de hiz kazanarak devam edecegi
diistiniilmektedir. Bu nedenle gidalarin kalite ve duyusal 6zellikleri ile albenisinin artirilmasi tizerine yapilan ¢aligmalar her gecen
giin artig gostermektedir. Yapilan bu calismada, 3 farkli tuz konsantrasyonunda (%10-15-20) balik sosu iiretilerek, elde edilen
soslarin duyusal 6zellikleri incelenmistir. Sos iiretimi i¢in Canakkale-Gelibolu ile 6zdeslesmis sardalya baligi kullanilmis, yorede
ragbet goren ve kendine has tat/aromasi olan bu baliktan (Colakoglu ve digerleri, 2019), sos iiretiminde de aromatik {iriin elde
edilmesi amaglanmigtir. Fermantasyon siirecinin sonunda elde edilen balik soslarinin duyusal 6zellikleri, tarife dayali duyusal analiz
ve enstriimantal analizlerle belirlenmistir. Boylece, baslica tuz konsantrasyonuna bagli olarak gerceklesen sardalya sosundaki
duyusal 6zellikler hakkinda bir¢cok tanimlayict veri, literatiire kazandirilmustir.

2. Materyal ve metot

Hammadde olarak kullanilan sardalya baligi Canakkale ili balik halinden taze olarak temin edilerek, strafor kutularda buzlanmig
olarak iiretime kadar muhafaza edilmistir. Calismada kullanilan deniz tuzu (Billur), karabiber (Bagdat) kirmizibiber (Bagdat) ve
seker (Torku) yerel bir marketten temin edilmistir.

2.1. Balik sosu iiretimi

Balik sosu, Ormanci ve digerlerinin (2018) verdigi metodun modifiye edilmesi ile iiretilmistir (Sekil 1). Oncelikle sardalya baliklari
yikanmis ve sos {iretimi igin kiyma haline getirilmistir. Ug gruba ayrilan balik kiymasina, farkli oranlarda (%10-15-20) tuz ve belli
oranlarda karabiber (%0.5), kirmizibiber (%]1) ve seker (%4) eklenerek homojen bir karisim elde edilmistir. Elde edilen karisim daha
sonra cam kavanozlara alinarak 37°C’ de yaklasik olarak 2 ay fermente edilmistir. Fermantasyon sonrasinda elde edilen iiriinler
stiziilerek sivi kisim kati kisimdan ayrilmistir. Siizdiirme isleminden sonra elde edilen sivi kisim son iiriin olarak, oda sicakliginda

analizlere kadar depolanmustir.
Hammadde
(Sardalya Balig1)

[ Yikama ]
(Kan ve pisliklerden armdirma)

| Biitiin bank |

1 ]

[ Kiyma haline getirme ]

Tuz ilavesi (%10-15-20)
Seker ilavesi (%o4)
Kirmizi biber ilavesi (%01)
Karabiber ilavesi (%60.5)

Fermantasyon
37°C/2 ay

[ Filtrasyon ]

Sekil 1: Balik sosu iiretimi
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2.2. Tarife dayali duyusal analiz

Balik soslarmin karakteristik duyusal ozellikleri 6 egitimli panelist katilimci tarafindan incelenmistir. Sunum esnasinda triinler
kodlanarak panelistlere diizensiz sekilde sunulmustur. Analizde Ritthiruangdej ve Suwonsichon (2006)’in kullandigi terimler
modifiye edilerek kullanilmis ve kullanilan terimler ile tanimlar1 Tablo 1’de verilmistir. Panelistlerce {iriin dzellikleri renk, aroma,
temel tatlar ve tadim sonrasi agizda kalan his basliklar1 altinda incelerek, “en diisik deger = 1” ve “en yiiksek deger = 9” olarak
belirlenmistir.

Tablo 1: Tarife Dayali Duyusal Analiz Terimleri

Aromalar

Tatli aroma
Karamelize aroma
Fermente aroma
Kavrulmus aroma
Etimsi aroma
Peynirimsi aroma
Baliks1 aroma
Ransid aroma

Koklayarak algilanan seker ile iliskili aroma

Koklayarak algilanan kahverengi seker ile iligkili aroma

Koklayarak algilanan fermente balik ile iligkili aroma

Koklayarak algilanan kavrulmus fistik veya findik ile iligkili aroma

Koklama ve tatma esnasinda algilanan haslanmis et ile iliskili aroma

Koklama ve tatma esnasinda algilanan peynir yada siit {iriinleri ile iligkili aroma

Koklayarak algilanan balik iirlinlerinden tiiretilen ugucu bilesikler veya aromalar

Koklayarak algilanan eksimis siit, acimis yag, bozulmus gibi istenmeyen ve hosa girmeyen ve
taze olmayan koku ile iligkili aroma

Temel Lezzetler

Tatl tat Dil tarafindan algilanan siikroz (sakaroz) ¢ozeltisi ile iligkili esas tat faktorii

Tuzlu tat Dil tarafindan algilanan sodyum kloriir ¢ozeltisi ile iligkili esas tat faktorii

Aci tat Dil tarafindan algilanan kafein ¢6zeltisi ile iligkili esas tat faktori

Eksi tat Dil tarafindan algilanan sitrik asit (limon tuzu) ile iliskili esas tat faktorii

Umami tadi Dil tarafindan algilanan monosodyum glutamat (MSG) ¢ozeltisi ile iligkili esas tat faktorii

Tadim sonrasi (Agizda kalan tat)

Tath

Ornegi yuttuktan sonra kalan soliisyondaki saf rafine seker ile iliskili esas tat faktorii

Tuzlu
Aci Ornegi yuttuktan sonra kalan kafein ¢ozeltisi ile iliskili esas tat faktorii
Karamelize lezzet Yutma sirasinda kokan veya tatma esnasinda algilanan soliisyondaki dogal kahverengi sekerin

Omegi yuttuktan sonra kalan sodyum kloriir ¢ozeltisi ile iliskili esas tat faktorii

karakteristik aromast

Baliksi lezzet Yutma sirasinda kokan veya tatma esnasinda algilanan balik iiriinlerinin karakteristik aromas1

Peynirimsi Yutma sirasinda kokan veya tatma esnasinda algilanan peynir yada siit Griinleri ile iliskili
aroma

Ransidite Yutma sirasinda kokan veya tatma esnasinda algilanan eksimis siit, acimis yag, bozulmus gibi
istenmeyen ve hosa girmeyen ve taze olmayan koku ile iligkili aroma

Kavruk Yutma sirasinda kokan veya tatma esnasinda algilanan kavrulmus fistik veya findik ile iliskili
aroma

Metalik Yutma sirasinda kokan veya tatma esnasinda algilanan demir para, pas veya kan gibi tatlara
benzer olan aroma

Renk

Kahverengi yogunlugu

2.3. Renk analizi

Renk tayini Minolta Chromometer cihazi kullanilarak yapilmis, drneklerin rengi L*, a* ve b* degerleri ile belirlenmistir. Analize
baslamadan once beyaz plakaya karsi standardizasyon yapilmistir. Hunter Lab renk skalasina gére L=0 (siyah), L=100 (beyaz); -a
(yesillik), +a (kirmizilik); -b (mavilik), +b (sarilik) degerlerini ifade etmektedir (Hunter, 1975).

2.4. istatistiksel analiz

Balik soslar1 drnekleri arasindaki duyusal ozellik ve renk degerlerindeki Snemli farkliliklart belirlemek icin varyans analizi
(ANOVA) yapilmigtir. Varyans analizinin ardindan farklar Tukey ve Duncan testleri ile analiz edilmistir. Balik sosu 6rneklerinin
ortalama puanlar1 dikkate alinarak, sonuglar ortalama =+ standart sapma (SD) olarak sunulmustur.

3. Tartisma ve bulgular

Tarife dayali duyusal analiz kapsaminda, tiim sos numunelerinin tat degerlendirmelerinde baskin aromalar karamelize, fermente,
baliks1 ve kismen kavrulmus olarak ifade edilmistir (Tablo 2). Ozellikle %20 (8.17) ve %15 (8.0) tuzlu soslarda kavrulmus, %10
tuzlu soslarda fermente ve kavrulmus (7.67) aroma belirlenmistir (p>0.05). Soslar temel lezzetler agisindan degerlendirdiginde, %10
tuzlulukla iretilen balik sosu; eksi (8.00) ve umami (7.50) tadinin yogunlugu ile diger sos gruplarindan ayrilmistir (p<0.05).
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Tuzlulugun artmasi ile beraber ise, soslarda diger temel lezzetlerin baskilanarak en belirgin tanimlanan temel lezzet bileseninin tuz
oldugu belirlenmistir (p<0.05). Tadim sonras1 agizda kalan tatlarda ise %15 ve 20 tuzluluklarla iiretilen soslarda tuz tadinin varlig
belirgin olarak tespit edilmistir (p<0.05). Bununla birlikte %15 tuzlu sosta bir diger baskin tat karamelize olarak belirlenirken, %10
tuzlu balik sosun duyusal tarifinde agizda kalan tat baligimsi olarak ifade edilmistir (p<0.05).

Russo ve digerleri (2020), hamsiden (Engraulis encrasicolus) iiretilen 5 farkl ticari Italyan balik sosu drneginde yapilan tarife dayali
duyusal analiz sonuglarinda, peynir, baligimsi, umami, et ve kavrulmus aromalarin farkl: yogunluklarda oldugunu bildirmistir. Baska
bir ¢alismada, 40 giinliik bir fermantasyon siiresinin sonunda kertenkele baligindan (Saurida wanieso viscera) elde edilen sos
gruplari i¢erisinden umami ve tatliligin baskin oldugu grubun en begenilen balik sosu grubu oldugu ve yine ayni grubun en diisiik
aciliga sahip oldugu belirtilmistir (Zhong ve digerleri, 2015). Soslardaki aroma yogunlugu, kullanilan hammadde baliktaki amino asit
kompozisyonu ve fermantasyon sonucu ortaya ¢ikan amino asitlerin yogunluguna gore degisebilmektedir (Zhang ve digerleri, 2020).
Vietnam balik sosunun aromast ile yapilan bir ¢alismada, aroma aktif bilesenlerin belirlenmesi amaciyla sentetik yoldan sos tretimi
yapilmis, duyusal analizlerde sosun yogun umami ve tatli aromasmin glutamik asit, piroglutamik asit ve alanin igeriginden
etkilendigi belirtilmistir (Park ve digerleri, 2002). Jiang ve digerleri (2007), farkli fermantasyon kosullarinin geleneksel bir Cin balik
sosunun duyusal o6zelliklerine etkisini inceledikleri ¢alismada, yapilan duyusal analizlerde fermantasyon siiresinin uzamasiin
umami, baliksi, tuzlu, etli ve kavrulmus tatlart arttirdigini, 6zellikle 180 giin ve iizeri siirelerde umami tadin en belirgin tat bileseni
oldugunu belirtmislerdir. Ayni ¢alismada bir hafta boyunca 50°C'deki fermente edilen iiriinde ise, baliksi, tuzlu ve peynirli tat
sonuglarinin bariz sekilde arttig1 bildirilmistir (Jiang ve digerleri, 2007). Yapilan bir baska ¢alismada ise duyusal analizlerde 18 aylik
fermantasyon siirecinde en yiiksek umami tat 12. ayda belirlenmis bu durum e-dil analizleri ile dogrulanmistir (Zhu ve digerleri,
2021). Sos tiretiminde hammadde ve fermantasyon kosullar1 yani sira iiretimde kullanilan yardimer katki maddeleri ve baharatlarin
da, sosun tat ve aromasi tizerine etkisi bulunmaktadir. Kiling ve digerleri (2006), yaptiklart ¢aligmada sardalya balig1 ile %10
tuzlulukta yapilan sos tiretiminde farkli baharat ilavesinin de iiriinde renk, tat ve aroma geligimini etkiledigini bildirilmistir.

Tablo 2: Farkh tuz konsantrasyonlarinda iiretilen balik soslarina ait tarife duyusal analiz sonuclar:

%10 %15 %20
Aromalar
Tath 4.33+1.212 5.17+0.752 5.17+0.752
Karamelize 7.50+0.552 7.00+0.892 7.17+0.982
Fermente 7.67+0.522 6.67+1.212 7.67+1.032
Kavrulmus 7.67£1.032 8.00+0.632 8.17+0.752
Etimsi 4.00+0.632 4.50£0.842 4.00+0.63?
Peynirimsi 4.67+1.212 4.67+0.822 4.50+0.842
Baliks1 7.17+0.752 7.50+0.552 8.00+0.892
Ransid 4.67+0.822 4.83+0.752 4.33£1.218
Temel lezzetler
Tath 4.17+0.75% 4.17+1.172 4.33+1.032
Tuzlu 5.17+0.75P 7.00+0.632 8.00£0.632
Act 4.67+0.822 4.67+0.822 4.17+0.75%
Eksi 8.00+0.632 4.33+0.82° 4.67+0.82°
Umami 7.50+0.552 4,17+0.75° 4.50+1.05°
Tadim sonrasi agizda kalan tat
Tath 3.83+0.982 4.00£0.892 3.33£0.822
Tuzlu 4.33+1.21° 7.83£1.172 8.17+0.752
Act 4.33+1.032 4.33+1.212 3.83+0.752
Karamelize 3.83+0.75° 8.00+0.632 4.17+0.75°
Baliks1 7.00+0.412 3.83+0.75° 3.83+0.75°
Peynirimsi 3.50+1.052 3.67+1.212 3.18+0.752
Ransidite 4.00+0.892 3.00+0.892 3.50+1.052
Kavruk 4.67+0.822 4.00£0.632 4.17+0.75°
Metalik 4.33+1.212 3.50+1.052 4.50+1.05%
Renk yogunlugu 4.83+0.75¢ 6.67+0.82° 8.5+0.552

Degerler aritmetik ortalama + standart sapmadir. Satirlar arasindaki farkli harfler, 6nemli farkliliklar1 belirtmektedir. % ile ifade
edilen degerler, balik sosu tiretiminde kullanilan farkli tuz oranlarini ifade etmektedir.

Soslarin renk yogunlugu tarife dayali duyusal analiz kapsaminda kahverengilik {izerinden degerlendirilmis ve tuz oraninin artisi ile
renk yogunlugu sirasiyla 4.83, 6.67 ve 8.50 olarak bulunmustur (p<0.05) (Sekil 2). Yapilan ¢aligmalarda balik soslarmin renk
degerlerindeki farkliliklarin, fermantasyon ortammin protein icerigiyle ilintili olarak gerceklesen Maillard reaksiyonlarina, tuz
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konsantrasyonu gibi gesitli faktorlere bagli olan fermantatif aktiviteye, azotlu bilesiklerin ¢oguna ve {iriiniin olgunlagsma durumuna
bagl gergeklestigi diisiiniilmektedir (Kawashima ve Yamanaka, 1996; Lopetcharat ve digerleri, 2001; Ajandouz ve digerleri, 2011;

Mueda, 2015; Han ve digerleri, 2022).

Renk yogunlugu
Metalik 9 7 Tath

|
Kavruk 8 M Karamelize

Ransidite

Fermente

&
Peynirimsi Kavrulmusg
s %
g E!
®
§ Baliks1 | i Etimsi
:
(5]
% Karamelize | | Peynirimsi
—
.
Act Baliks1
Tuzlu * s 7 | | - ” Ransid

Umami .Tuzlu
Eksi

20%

==10% ==@=15%

Sekil 2: Farkli tuz oranlari ile iiretilen balik sosunun duyusal 6zellikleri

Balik soslarmin renk 6zellikleri tarife dayali duyusal analize ek olarak enstriimantal olarak da belirlenmistir. Yapilan renk analizi
sonuglar1 Tablo 3’te verilmistir. Elde edilen bulgulara gore soslarn L* degeri en yiiksek %15 tuzlulukta 5.19 olarak belirlenirken, en
diisiik %10 tuzlulukta 45.12 olarak belirlenmistir (p=0.05). Soslarin a* ve b* degerlerinin ise %10 ve %15 tuzlulukta benzer oldugu,
%20 tuzlulukta ise sirastyla 15.47 ve 49.31 olarak belirlenerek diger gruplardan yiiksek oldugu gozlenmistir (p<0.05).

Tablo 3: Farkh tuz konsantrasyonlarinda iiretilen balik soslarina ait renk degerleri

%10 %15 %20
L* 4512+2.23% 52.19+5.33% 49.66+2.64%
a*  3.30+1.37°  3.37+1.62° 15.47+3.70°
b* 20.11+7.95" 32.9448.23" 49.31+8.15?

Degerler aritmetik ortalama + standart sapmadir. Satirlar arasindaki farkli harfler, 6nemli farkliliklar1 belirtmektedir. Tabloda yer
alan; L*=0 (siyah), L*=100 (beyaz); -a (yesillik), +a (kirmizilik); -b (mavilik), +b (sarilik) degerlerini ifade etmektedir. % ile ifade
edilen degerler, balik sosu {iretiminde kullanilan farkli tuz oranlarini ifade etmektedir.

Kiling ve digerleri (2006), sardalya ile yaptiklar1 sos ¢alismasinda farkli tuz, seker ve baharat konsantrasyonlarinda elde ettikleri
balik soslarinin L* degerlerini 34.40-64.25, a* degerlerini 2.03-10.89 ve b* degerlerini 10.19-25.01 araliginda bildirmislerdir. Elde
edilen bu degerlerin bu ¢alisma sonuglari ile benzer oldugu belirlenmistir. Yapilan bir bagka ¢alismada ise sardalya baliginin farkl
tuz konsantrasyonlari (%15-20-25) ve farkli fermantasyon siirelerindeki renk degerleri incelenmis, bu ¢alisma ile ayni fermantasyon
stiresinde incelenen renk degerlerinde sonuglarimizdan farkli olarak L* degerinin tuzluluk artis1 ile arttigi (57.41-66.22), a* degerinin
ise tam tersi bir degisimle diistiigli belirlenmistir (12.11-1.36) (Klomklao ve digerleri, 2006). Diger yandan, hamsinin hammadde
olarak kullamldig1 geleneksel bir Italyan balik sosu calismasinda ise renk degerleri; L*(23.47-39.63), a*(15.53-25.33) ve b*(15.91-
31.83) olarak ifade edilmistir (Russo ve digerleri, 2020).
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4. Sonug¢

Sonug olarak balik sosu hammadde, yardimer maddeler ve fermantasyon kosullarina bagli olarak bir¢ok tat ve aroma bileseninin
varlig1 ve essiz bir renk olusumu ile karakterize edilebilen bir iiriindiir. Fermantasyon siirecinin dogru yonlendirilmesi ile olusan
ugucu ve ucucu olmayan bilegenler balik sosuna essiz tiiketim 6zellikleri katmaktadir. Balik soslar1 lezzet verici bilesenler olarak her
gegen giin daha ¢ok ilgi gérmektedir. Bu nedenle balik sosunun duyusal 6zelliklerinin belirlenmesi ve gelistirilmesi, farkli yontemler
ile bu 6zelliklerin hangi bilesenlerden kaynaklandiginin dogrulanmasi ve endiistriyel iiretime yonlendirilmesi 6nem arz etmektedir.
Bu kapsamda yapilacak detayli ¢alismalara ihtiyag¢ bulunmaktadir.
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