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ONEMLI, DIKKATLE OKUYUNUZ LUTFEN / IMPORTANT, PLEASE READ CAREFULLY

Onemli, Dikkatle Okuyunuz Liitfen

v
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ASANENANENRN

Kongremizde Yazim Kurallarina uygun génderilmis ve bilim kurulundan gegen bildiriler igin online (video konferans sistemi
lizerinden) sunum imkani saglanmistir.

Online sunum yapabilmek iin https://zoom.usljoin sitesi lizerinden giris yaparak “Meeting ID or Personal Link Name” yerine
ID numarasini girerek oturuma katilabilirsiniz.

Zoom uygulamasi Uicretsizdir ve hesap olusturmaya gerek yoktur.

Zoom uygulamas! kaydolmadan kullanilabilir.

Uygulama tablet, telefon ve PC’lerde galisiyor.

Her oturumdaki sunucular, sunum saatinden 15 dk éncesinde oturuma baglanmis olmalari gerekmektedir.

Tim kongre katilimcilari canli baglanarak tiim oturumlari dinleyebilir.

Moderatér — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.

Dikkat Edilmesi Gerekenler- TEKNIK BILGILER

v
v
v

v

Bilgisayarinizda mikrofon olduguna ve ¢alistigina emin olun.

Zoom'da ekran paylagma 6zelligine kullanabilmelisiniz.

Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID numarasi
gonderilecektir.

Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir

v" Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

IMPORTANT, PLEASE READ CAREFULLY

v

AN N N NN

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

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

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

The participant must be connected to the session 15 minutes before the presentation time.

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

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

Points to Take into Consideration - TECHNICAL INFORMATION

v
v
v

Make sure your computer has a microphone and is working.
You should be able to use screen sharing feature in Zoom.
Attendance certificates will be sent to you as pdf at the end of the congress.

v" Requests such as change of place and time will not be taken into consideration in the congress program.

Before you login to Zoom please indicate your name_surname and HALL number,
exp. Hall-1, Ali OZDEMIR

Fiole ag

Meeting ID: 811 8315 9898
Passcode: 255696
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Prof. Dr. Bahriye GULGUN

Ege University, Izmir, Tiirkiye

RECREATIONAL TOURISM AREAS

Mohlugo YUSIFOVA
Komalo NURIYEVA

Baki Do6vlot Universiteti, Baky
Azorbaycan

AMEA Torpagsiinashq vo
Aqrokimya Institutu, Bak,

’ AZIRBAYCANIN ISGALDAN AZAD

OLUNMUS XUSUSI MUHAFIZd OLUNAN
TOBIOT ORAZILORIN® OLAN EKOLOJI
TERROR

Azorbaycan
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AFFILIATION ‘

AUTHORS TOPIC TITLE
Deniplant-Aide Sante Medical
Center, Biomedicine, Bucharest,
Major Giurgiu Gheorghe Romania GUT DYSBIOSIS IN DOGS WITH SPINAL

Prof. Dr. Cojocaru Manole

Titu Maiorescu University,
Faculty of Medicine, Bucharest,
Romania

CORD INJURY: IMPACT OF
POLENOPLASMIN

Biljana Ilkovska
Bisera Kotevska Trifunova

Department for Medical
Biochemistry, Public Health
Organization Clinical
hospital’Dr. TrifunPanovski” —
Bitola, North Macedonia

THE PRIMARY GOAL OF ANY MEDICAL
LABORATORY IS TO PROVIDE ACCURATE
RESULTS FOR PATIENTS WHO HAVE BEEN
ENTRUSTED WITH THE CARE OF THEIR
HEALTH

Biljana Ilkovska
Bisera Kotevska Trifunova

Department for Medical
Biochemistry, Public Health
Organization Clinical
hospital”’Dr. TrifunPanovski” —
Bitola, North Macedonia

LAB ORATORY ERRORS IN THE
DEPARTMENT OF MEDICAL
BIOCHEMISTRY IN PHO CLINICAL
HOSPITAL BITOLA, MACEDONIA

Beatriz E. Castro-Valenzuela
Cristina Rodriguez-Padilla
Moisés A. Franco-Molina
Diana G. Zarate-Trivifio

Universidad Auténoma de
Nuevo Le6n. Animal Science

ANTIBACTERIAL EFFECT OF METALLIC
NANOPARTICLES ON PATHOGENS

INVOLVED IN MASTITIS
Licet Villarreal-Trevifio
. MOLCULAR INSPECTION OF
MOhﬁﬁ?SZ:%ﬁgsgﬁdadl University of Tabriz, Tabriz, Iran | CONTAMINATION WITH SALMONELLA
ENTERITIDIS IN TABRIZ CITY AVIARIES
Mogzglﬁfss}fgeﬁizdadl o . . EVALUATION OF PARASITIC ETIOLOGY OF
Abbas Imani Baran University of Tabriz, Tabriz, Iran ENTERITIS AND HISTOPATHOLOGICAL
LESIONS IN TABRIZ TURKEY FARMS
Yusuf Totonkar
QADIN SONSUZLUGUNDA CINSIYYOT
Ziilfi Qodimova ATU, Agciyor xostoliklori ORQANLARININ VOROMININ
Sofa Voliyeva kafedras DIAQNOSTIKASININ KOMPLEKS
MUAYINOSININ XUSUSIYYOTLORI
7.T.Qurbanova UROK RITMI VO KECIRICILIK
R.i..Bayramov Azorbaycan Tibb Universiteti POZULMALARI ASKARLANAN AGCIYSR
Z.S.Qadimova Agciyar xastaliklori kafedras1, VOROMI ILS YANASI GEDON $OKORLI
$.M.Valiyeva Bak ’ DIABETLI X9STOLORD® III NOSIL QEYRI-
AE.irzayeva SELEKTIV q, B-BLOKATOR KARVEDILOLUN
TOYINININ EFFEKTIVLIYi
EXINOKOKEKTOMIYA OMOLIYYATINDAN
Abbasoli Azorbaycan Tibb Universiteti. IIT d9VVOL Vo SONRA MUBADILD
asoliyeva P.M

Corrahi xastaliklor kafedrasi

_ MOHSULLARININ MiQDARLARINA
IMMUNOMODULYATORLARIN TOSIR{

Hesenova Arzu Resul kizi
Bunyatova Lale Novruz kizi
Kahramanova Aide Yaris kizi

Sumgay1t Devlet Universitesi,
Azerbaycan

ROLE OF ANTIOXIDANTS IN THE
PREVENTION OF CANCER CELLS

P.H. Necefguliyeva

Azerbaycan Tip Universitesi,
Bakii, Azerbaycan

NONSPESIFIK ULSERATIF KOLITLERIN
TEDAVISINE MODERN YAKLASIM
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14:00-16:30 | Session-2,Hall-5

Meeting ID: 811 8315 9898
Passcode: 255696

HEAD OF SESSION: Mohamed MILOUDI

AFFILIATION ‘

TOPIC TITLE

AUTHORS

S. H. Abbasi SS CASE IT, Islamabad, MODEL ORDER REDUCTION OF A BIRD
A. Mahmood Pakistan INSPIRED UAV FLYING IN TURBULENCE

. o MULTI DIFFUSIVE CONVECTION IN A
Palle Kiran Cha}tjg’so?:arghag;{::éte of | " POROUS MEDIA UNDER THERMAL
SH Manjula Telaneans cocome. Tadia MODULATION AND THROUGHFLOW
§ana-500075, EFFECTS
A NUMERICAL STUDY OF THE

Mohamed Cherif Messaadia
University, Algeria
Blaise Pascal, Institut Pascal,

Nahal Mourad
Sahraoui Yacine

RELIABILITY OF IRREGULAR AREAS IN
AGED PIPELINES UNDER THE
CORROSION EFFECT

A NUMERICAL STUDY OF THE
RELIABILITY OF IRREGULAR AREAS IN
AGED PIPELINES UNDER THE
CORROSION EFFECT

Chateauneuf Alaa
France
Nahal Mourad Moham'ed Cherlf Mesgaadla
P University, Algeria
Sahraoui Yacine . .
Blaise Pascal, Institut Pascal,
Chateauneuf Alaa
France
Tarik Agouti Cadi Ayyad University,

Marrakech, Morocco

TOWARDS AN INTELLIGENT DECISION
MAKING SUPPORT SYSTEM FOR SUPPLY

Addi Ait-Mlouk
Issam Quaffou Umeé University, Sweden CHAIN MANAGEMENT
Ibn Khaldoun, Uni ity of
Youcef Becheffar e o oY € MOMENTUM CHARACTERISTICS OF
. Tiaret, 14000 Algeria
Khaled Chaib L. . FLOW AROUND POLYGONAL
Hayriye Sevil Ergiir Eskigehir Osmangazi CYLINDERS
University, Turkey
SOCIOMETRIC TEST AS A METHOD OF

Lesya Ukrainka Volyn

Maria Khomyak
National University, Ukraine

Svitlana Yatsyuk

STUDYING FOR THE INDIVIDUAL AND
THE TEAM. PROCESSING OF RESEARCH
RESULTS AND USING THEM IN THE
EDUCATIONAL PROCESS

L’TFORCE, Faculty of
Mathematics, University of

Prof. Dr. Schehrazad Sciences and Technology

TUBERCULOSIS IN ALGERIA: A SPATIO-
TEMPORAL ANALYSIS

NUMERICAL SIMULATOPM FOR
PERISTALSIS OF SISKO NANOFLUID IN
CURVED CHANNEL WITH DOUBLE
DIFFUSIVE CONVECTION

EMC DESIGN GUIDELINES FOR
SWITCHED-MODE POWER SUPPLIES

Selmane Houari Boumediene, Algiers,
Algeria
Quaid-I-Azam University,
Pakistan
Anum Tanveer Mirpur University of Science
T. Hayat and Technology (MUST),
A. Alsaedi Pakistan
King Abdulaziz University,
Saudi Arabia
Mohamed MILOUDI
Houcine MILOUDI Relizane Universit
Mohamed MANKOUR Y
Abdelkader GOURBI
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Abdelber BENDAOUD
Abdelkader RAMI
BENHADDA Nassireddine
Dicle University. Divarbakir EXISTENCE OF A WEAK SOLUTION FOR
Zehra Yiicedag T lt(y » DIy ’ ELLIPTIC PROBLEMS WITH VARIABLE
urkey EXPONENT
ON THE EXISTENCE OF A WEAK
Zehra Yiicedag Dicle University, Diyarbakir, SOLUTION FOR THE p(x)-LAPLACIAN

Turkey

EQUATION WITH STEKLOV BOUNDARY
CONDITIONS
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HEAD OF SESSION: Assist. Prof. Dr. Veysel TAHIROGLU

AUTHORS AFFILIATION TOPIC TITLE
K. Namazova
15’ ﬁ?lsr?(ll(c))‘(/ Scientific Surgery Center
A’ Aslanov named after acad. M.A.
O‘ Xalilov Topchubashov
L. Cafarova D MediClub Hfo;pggal, . COVID-19 in CHILDREN (literature review)
M. Abbasova epartmpnt of Pe 1atric
R. Kulivev Infectious Diseases
S .Kuliy}éva Baku State University, Faculty
G: Askerova of Biology
L. Shirinova
COMPARISON OF FACIAL DISTORTION
Ramazan POLAT Ankara Yildirim Bevazit MODEL(FDM) AND INSTRUMENT
Assoc. Prof. Dr. Bahar Univer. Ankara TUI%KEY ASSISTED SOFT TISSUE MOBILIZATION
KULUNKOGLU ’ i (IASTM) TECHNIQUES AFTER

ARTHROSCOPIC MENISCUS REPAIR

Assist. Prof. Dr. Veysel

Sirnak University

THE ROLE OF BIOSENSORS IN THE

TAHIROGLU
Assoc. Prof. Dr. Naci Omer Siirt University TREATMENT OF ALZHEIMER'S DISEASE
ALAYUNT
Assoc. Prof. Dr. Naci Omer
LAYUNT Siirt University THE ROLE OF BIOSENSORS IN
. . . . MEASURING THE SEVERITY OF SARS-
Assist. PI'_Of. DVI' Veysel Sirnak Un]versﬂ:y Cov-2
TAHIROGLU
Dog¢. Dr. Kerimova Sevinc Sumaavit Devlet {niversitesi THE ROLE OF GAMES IN THE LIFE OF
Arif kiza umqayit bevie crsites CHILDREN IN KINDERGARDEN
Ismayilova Ziilfiyyo Azsrbaycan Tibb Universiteti, BAGIRSAQ YARA MALAR ,RIKININ
Agayev Elcin Umumi Corrahliq kafedras OMOLIYYATDAN SON s
AGIRLASMALARININ ToHLILI

Salmanova Sabina Farrux

Baku State University

FEATURES OF EMOTIONAL STRESS IN
REFUGEE YOUTH IN MODERN
CONDITIONS AND FACTORS
INFLUENCING IT

Efsun Somay
Busra Yilmaz

Department of Oral and
Maxillofacial Surgery, Faculty

THE VALUE OF THE PRETREATMENT
HEMOGLOBIN-TO-PLATELET RATIO IN
PREDICTING THE INCIDENCE OF
TRISMUS IN LOCALLY ADVANCED

Ahmet Kucuk of Dentistry, Baskent
Erkan Topkan University, Ankara, Turkey NASOPHAV%}(,IN}(I} g‘g%g%ﬁ%ﬁsrTREATED
CHEMORADIOTHERAPY
. Azorbaycan Milli Elmlor EKSPERMENTAL ATEROSKLEROZ
Hosimova U.F. Ak . K K
ismayilova X.Y. ademiyasinin akademi FONUNDA KOBALT NITRATILO
— i Abdulla Qarayev adina XRONIKI INTOKSIKASIYADA OKSIDATIV
Ibrahimov R.I. . < . \
Fiziologiya Institutu STRES PROSESLORININ Vo
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HEMATOLOJI GOSTRICILORIRIN
VOZIYYOTI

Prof. Dr. Nezihe BULUT
UGURLU

Giilli YAZKAN

Doc¢. Dr. Fatma BIRGILI

Mugla Sitk1 Kogman
University, Mugla, Tiirkiye

TELE MEDICINE AND TELE PSYCHIATRY
SERVICES

Ismayilov Rovhsan Faig

Manager, Sales Devision,
Sumgait Texnologies Park

MANAGEMENT OF ENTERPRISES AND
ORGANIZATIONS
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HEAD OF SESSION: Assist.Prof.Dr.Tiilin Cetin

AUTHORS AFFILIATION TOPIC TITLE
Institute of Azerbaiian PROPAGATION OF THE SCIENTIFIC AND
Vali Garayev National Academy of S(J: iences THEORETICAL ESSENCE OF THE GREAT
Y VICTORY
Selcuk University, Konya PHENOLIC NOVOLAC EPOXY BASED
Ulku SOYDAL Turke ’ ya, NEW COTTON WASTE AND HYBRID
Y COMPOSITES
Nimet OZMERAL Konya Technical University, COATING AND FLAMMABILITY
Suheyla KOCAMAN Konya, Turkey PROPERTIES OF MODIFIED EPOXY-
Ulku SOYDAL Selcuk University, Campus, BASED HYBRID COMPOSITES
Gulnare AHMETLI Konya, Turkey
TG— Istanbul University, Istanbul, A NOTE ON LUSIN THEOREM AND SET-
Havva Nur OZTURK Turkey VALUED MAPPINGS
Fatma Giil UZUN Karabuk University, Graduate THE EFFOEISTTI?}FE %ﬁggé%gso&%b ANDTi
Al MOUY | piaton Itiue, | GROSTRUCTURAL PROPERTIES OF
Mehmet Akif ERDEN Karabuk .Turkey ’ 316L STAINLESS STEEL PRODUCED BY

POWDER METALLURGY METHOD

Assist.Prof.Dr.Tiilin Cetin
Assoc.Prof.Dr.Mustafa Erkan
Turan

Manisa Celal Bayar University
Engineering Faculty Civil
Engineering Department

EFFECTS OF POPULATION SIZE ON
CUCKOO SEARCH ALGORITHM IN
SEWER NETWORK OPTIMIZATION

THE USE OF COMPUTERS IN THE

PhD Azerbaijan State FORMATION AND DEVELOPMENT OF
Mammadtaghiyeva Tarana Pedagogical University STUDENT’S PRACTICAL SKILLS DURING
Hasan The Chair of Teching THE TEACHING PROCESS OF THE “LOW
technology of Phyisics OF TURNING OF LIGHT” IN THE NINTH
GRADE
M.J.Mardanov Institute of Mathematics and NECESSARY CONDITIONS FOR THE
Alieva.S.E. Mechanics of ANAS EXTREMUM IN NON-SMOOTH
PROBLEMS OF VARIATIONAL CALCULUS
Karabuk University, Graduate THE EFFECT OF ADDITIONAL ZINC
. . >, STEARATE ON TENSILE PROPERTIES OF
Mehmet Akif ERDEN Education Institute,
Mahmud Esad TEKIN Biomedical Eng. Department 316L STAINLESS STEEL
Karabuk, Turkey i MANUFACTURED BY POWDER
i METALLURGY
Emre ORUC Bursa Uludag Universit INVESTIGATION OF THE AERODYNAMIC
Assoc. Prof. Dr. Onur Bursa. Tiickive PERFORMANCES OF AIRFOIL AT LOW
YEMENICI ’ Y REYNOLDS NUMBER FLOWS

Prof. Dr. Be_kir Cihad BAL
Do¢. Dr. Umit AYATA

Kahramanmaras Siitcii Imam
University, Kahramanmaras

Bayburt University, Bayburt

THE EFFECT OF MIXING RATIO ON
COLOR AND GLOSSINESS OF WOOD
PLASTIC COMPOSITE PRODUCED WITH
LOW DENSITY POLYETHYLENE

Doc. Dr. Umit AYATA
Prof. Dr. Bekir Cihad BAL

Bayburt University, Bayburt

Kahramanmaras Siitcii Imam
University, Kahramanmaras

THE EFFECT OF SANDING GRAIN SIZE
ON SURFACE ROUGHNESS IN SANDING
OF MAGNOLIA WOOD AND SHORE D
HARDNESS PROPERTY
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[} 10:00-12:30 )
HEAD OF SESSION: Prof. Dr. Fariz MIKAILSOY
AUTHORS AFFILIATION TOPIC TITLE

Dr. Erhan ERDEL
Prof. Dr. Fariz MIKAILSOY

Igdir Universitesi, Igdir,
Tiirkiye

DETERMINATION OF THE THERMAL
PROPERTIES OF SOILS IN THE
WINTER SEASON OF EASTERN

ANATOLIA REGION (IGDIR, TURKEY)

Prof. Dr. Fatih ER

Selguk University, Konya,
TURKIYE

INVESTIGATING AVAILABLE MICRO
NUTRIENT CONTENTS OF SOIL AND
SOME SOIL PROPERTIES WITH
CLASSICAL STATISTICS AND
GEOSTATISTICS METHODS

Ahmet Saylik
Semsettin Temiz

Mus Alparslan University, Mus,
Turkey

DEGRADATION AND COMPRESSION
STRENGTH BEHAVIOR OF GLASS-
CARBON/EPOXY HYBRID
COMPOSITES SUBJECTED TO AGING
IN ARTIFICIAL SEAWATER, ENGINE
OIL AND DIESEL FUEL

WEIGHT OPTIMIZATION OF SQUARE

11\{4211111?11%51{13 Inoni Um%.edfl’(‘ite:l’ Malatya, BODY FILLED INVOLUTE PROFILE
ye. SPUR GEAR
L DIRECT AND INVERSE PROBLEMS OF
Regat MIKAIL e HEAT TRANSFER IN THE SOIL
Prof. Dr. Elman HAZAR Igdir Universitesi, Igdir, Tiirkiye AERATION ZONE DURIN
Prof. Dr. Fariz MiKAILSOY ON 70 URING
- UL INFILTRATION
Yasar AYAZ
Hakan YALCINER tnénii Dniversitesi. Malatva PREDICTION OF SEISMIC
Atilla KUMBASAROGLU Tiirkive tya, PERFORMANCE LEVELS OF
Ahmet thsan TURAN Y CORROSED REINFORCED FRAMES
Alper CELIK
Mehmet Burhan Karakog . .
Abdurrahman Yolcu Inonu Um%’ﬁ‘;f{‘;y Malatya, THE EFFECT OF WASTE TIRE FIBERS
Enes Ekinci Kiitahva Dumly m5;r Universi ON THE COMPRESSIVE STRENGTH
Ahmet Ozcan Y Kiitah E}) Turke ty, OF GEOPOLYMER CONCRETE
Mehmet AKkif Sagir ya, Y
PHENOTYPIC RELATIONSHIP
Anag‘e Eﬁ%%iEVA Mugla Sitkt Koeman BETWEEN BORON-CONTAINING
Esra DIBEK ﬁniversgitesi Mu“l;f Tirkiye ANTIBIOTIC EPETRABOROLE AND
Merve Sezer KURKCU , Uga, Y ESCHERICHIA COLI LEUD GENE
EXPRESSION
Anara BABAYEVA
Deniz Siinnetci AKKOYUNLU Mugla Sitks Koeman INVESTIGATION OF THE EFFECT OF
Esra DIBEK Tiniversitesi, Mugla, Tiirkiye CHLORAMPHENICOL AND IPTG ON
Merve Sezer KURKCU ’ ’ ESCHERICHIA COLI
Naci CINE
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TRANSCRIPTOME IN THE PRESENCE
OF RECOMBINANT PLASMID

Mehmet Sinan CETIN
Mahir UZUN

Inénii University, Malatya,
TURKEY

CONSTRUCTION AND SOLIDWORKS-
BASED DESIGN OF CYCLOIDAL RACK
GEAR WITH PARAMETRIC
EQUATIONS
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BAKU LOCAL TIME
AMEA Binasi

HEAD OF SESSION: Prof.Dr. Elovset GULIYEV

AUTHORS AFFILIATION TOPIC TITLE
ELEMENTAR AREALIN MIiKRORELYEF
Nivazi Siilevmanov Azarbaycan MEA PLASTIKASI 9SASINDA TORPAQ
1217 zakot a}ﬁlzla d Torpagsiinashq va Aqrokimya MUHITININ HIDROTERMIK
Sk ? institutu, Baki POTENSIALINA GOR®
DIFFERENSASIYASI
AZIRBAYCANIN AZAD OLUNMUS
AMEA Zoologiya institutu ORAZILORININ QARISCI

Sokino 9hmod Qiz1 Haciyeva

Baki, Azorbaycan

KOPONOKLORININ (LEPIDOPTERA,
GEOMETRIDAE) OYRONILMOSIN® DAIR

AZORBAYCANDA BORABORQANADLI

ZORORVERICILORD
(HEMIPTERA:APHIDOIDAE,
MUSTAFAYEVA G.9. AMEA Zoologiya Institutu DIASPIDIDAE, ALEURODOIDAE) QARSI
PARAZITLORLD
(HYMENOPTERA:APHIDIIDAE,
APHELINIDAE) BIOLOJI MUBARIZd
ABSERONDA YAYILMIS UC NOV
MUSTAFAYEVA G.9. AMEA Zoologiya institutu MONONONIN (HEMIPTERA,
MUSTAFAYEV E.D. APHIDOIDEA) BIOEKOLOJI
XUSUSIYYOTLORI HAQQINDA
Sladdin Eyvazov e BOSITCAY DOVLAT TOBIOT QORUGUNDA
it | ke | APARILAN ILKIN FAUNISTIK
Tahir Koximoy ’ MONITORINQIN N9TiCOLaRIi
Docent Dr.Namazov Nizami AZERBAYCAN CUMHURIYETINDE
Rza oglu Sumgayit Devlet Universitesi ALTIAGAC MILLI PARKI
Yusifova Sabine Nizami Kiz1 MIKSOMISITLERI

a.e.i.f.d.,dosent Sevda

MUXTSLIF TORKIBLI UZVi GUBRD

Talibova Al\ﬁii’;p?fﬁs’iiﬂiﬁ v NORMALARININ TORPAQDA QIDA
e.i. Aynuro 9hmadova drofmy MADDOLORININ DINAMIKASINA T9SIRI
Agarhavean Divlot Adrar KARTOF BITKISININ (SOLANIUM
Hiiseynova S.9. U orsiteti TUBEROSUM) IN VITRO USULU ILd

MIKROKLONAL COXALDILMASI

Prof. Quliyev Elovset Giiliig
oglu
Dr. Babayeva Tiinzale
Memmed kizi
Dr. Elekberli Giilnare Yasar
kiz1

Toprak Bilimi ve Tarim
Kimyas1 Enstitiisii, Azerbaycan
Milli Ilmler Akademisi

TOPRAK REHABILITASIYONUNDA
BIYOREMEDIASYON YONTEMI

Sevda 9hmodova
Viisal Musayev

Gonco Dovlot Universiteti

TOBIOTIN NADIR INCISI - ZONGILANIN
GINAR MES0ST
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Hiiseynova G.A.

AMEA -nin Torpagsiinaslq va

BOYUK QAFQAZIN CONUB YAMACININ
OGUZ RAYONUNUN TORPAQ ORTUYU

Aqrokimya Institutu LANDSAFT 9MOLIGITIRAN AMILI
Azorbaycan Tibb Universiteti, 5 ' o
Aynur Nemotli hokim-laborant, Baki, DAGLIQ 9RAZILORDO IQLIMLISMO
Azorbaycan
Institute of Radiation
. o EFFECT OF GAMMA IRRADIATION ON
N Soimas Alyeva | Netional Academy of Scionces | THEOPTICAL PROPERTIES OF
(ANAS), Baku, Azerbaijan 2
Matanat Aliveva Institute of Soil Science and
y Agro Chemistry of ANAS, BIOGEOCE OSIS AS AN INDEPENDENT
Afaq Rzayeva

Roza Mammadova

Laboratory of Soil Biology,
Baku, Azerbaijan

SELF-REGULATING SYSTEM

ohmodova Tamella 9hmod
Qiz1, Hosimova Asura Rza
qiz1, Hacibalayev Nadir
Mirzabala oglu

Sumgqayit Dovlot Universiteti

ASINXRON GENERATORLU KULOK
ELEKTRIK QURGUSUNUN RIYAZI
MODELI

Bodolova Viisalo Noriman
qiz1
Mommodova Ziimriid 9mon

AMEA, Dendrologiya institutu

. ETNOBOTANIK PASSIFLORA
INCARNATA L. NOVUN TORKIBINDOKI
FITOKIMY®VI BIRLOSMOLARIN

qiz1 ARASDIRILMASI
Azorbaycan Dovlot Neft vo LANTILARI KRA
k.ii.f.d. 9monullayeva G.1. Sonaye Universiteti, Kimya QIDA TULLANTI NIN'TS R
. A ISTIFADOSI
Texnologiya Fakiiltosi
AMEA Dendrologiya
institutunun Sonaye ) 5
o ohomiyyotli bitkilor QALXANOK-DIRCOK QARISIGININ
Sallt\e/}lg II:IQ ?;Sgo(zlglu laboratoriyasinin miidiri, HEYVANLARIN NOSILVERM®
biologiya iizro elmlor doktoru, FUNKSIYASINA TOSIRI

professor, AMEA-nin miixbir
lizvii

Coffee Break: 15:30-16:00
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13:00-15:30 | Session -1 Hall-8 9

AMEA Binasi

HEAD OF SESSION: Dog. Dr. Vagif EMIKISIYEV

AUTHORS

Qulizads Sona
Mommodov Elgiin

AFFILIATION

AMEA Dendrologiya Institutu,
Baki

TOPIC TITLE

B9ZI MUASIR AVADANLIQLARLA
BIOLOGIYADA YARANAN
COTINLIKLORIN HOLLI

Lals Kamal Dadasova

Tohsil Nazirliyi Respublika
Usag-Ganclor Inkisaf Markazi
Direktor miiavini, b.i.f.d.

QARABAGIN NADIR TULIPA L. V3

IRiS L. NOVLORININ QORUNMASI

Sobins Cofarzads

Baki Dovlot Universiteti,
Ekologiya vo Torpagsiinashq
fakultosi, Bioekologiya

QARABAG BOLGOSININ ENDEMIK

R.1.Bayramov, C.M.Ismayilzads,
T.Q.Ibrahimov, R.I.Homzoyeva

kafedrasi BITKILORI
Baki, Azerbaycan
DORMANLARA REZISTENT
AGCIYOR VORoMI OLAN

Azorbaycan Tibb Universiteti

XOSTOLORDO KIMYaVI
TERAPIYANIN EFFEKTIVLIYININ

QIYMOTLONDIRILMOSI
Vagif 9mikisiyev . .. 9TRAF MUHIT Vo
Bosti Qasimlt Azorbaycan Dovlat Pedaqoji BIOMUXTOLIFLIK
EFFECT OF DEZINVAZI

Aysel Nuhbala qiz1 Agayeva

Sumgqay1t Dovlot Universiteti

SUBSTANCES ON HAEMONCHUS

CONTORTUS AND DICTYOCAULUS

PHILARIA EGGS

COYIRDOKLI MEYV9 BITKILORININ

Qomborova P.1. Azorbaycan Dovlot Agrar CALAQALTISININ IN VITRO
Nobiyeva G.R. Universiteti SORAITINDO MIKROKLONAL
COXALDILMASI
XRONIK DESTRUKTIV AGCiYOR
C.M.Ismayilzads VOROMI VO AGCIYORLORIN
R.I.Bayramov XRONIK OBSTRUKTIV

U.B.Nagyeva
A.H.Osmanova

Azorbaycan Tibb Universiteti

XOSTOLIYININ BIRGO GEDIsI
ZAMANI MORFO-FUNKSIONAL
DOYISIKLIKLOR

Axi103p [Tunsipa Akud ThI351

AMY. Kadeapa
XUPYPrUUecKUx 60sIe3HeH-3

VCCJIEJOBAHUE CTATYCA
LIUTOBUIHOM KEJIE3bI U
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XRCC1, XRCC3 C
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Azorbaycan Dovlst Pedaqoji
Universiteti, Kimya vo
biologiya fakultasi

SULFAMID QRUPUNA MALIK
HETEROTSIKLIK BIRLOSMOLORIN
SINTEZI Vo TODQIQI

Diirdans Riistomova
Tiinzalo Imanova

Qorbi Kaspi Universiteti, Baki,
Azarbaycan

ISGALDAN AZAD OLUNMUS
ORAZILORIN DAYANIQLI ENERJI
IL3 TOMIN OLUNMASI

Abbasova Almars 9lia Qiz1
Sahmommodova Giinel 9sraf qiz1

Azorbaycan Dovlst Pedaqoji
Universiteti

RIYAZIYYAT MUSLLIMININ ISIND®
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Saleh Heydor oglu Moharramov
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AMEA Dendrologiya
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professor, AMEA-nin miixbir
uzvi

HEYVANLARIN NoSILVERM®
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AMY, Kadenpa xupypraeckux
6osie3Hel — 3.

9CTETMYECKAA KOPPEKIIMA
ITYIIOYHOT'O KOJIBITA

Dissertant, Hosonsadiq Elgin oglu
Hiiseynov
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Universiteti
(UNEC),”Miihondislik vo
totbiqi elmlor” kafedrasi, Baki,
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SULARI, ONLARIN VOZIYYSTI Vo
TOMIZLONMOSI

Ismayilov Rovhsan Faig
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Sumgait Texnologies Park
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AMEA Binasi

HEAD OF SESSION: Dr. Nergiz BAHSELIYEVA

AUTHORS
Aida Bandaliyeva
Aynura Hiiseynova
Magsud Aslanov
Arzu Mammadli

AFFILIATION

Azerbaycan, Baku, AAzerbaycan
Tip Universitesi, Farmasotik
Teknoloji ve Yonetimi Bolimii

TOPIC TITLE

ABOUT DOCTORS AND
PHARMACISTS WHO LIVED IN
KARABAKH IN THE MIDDLE AGES

Baxgsliyeva Norgiz Lotif Qiz1

Respublika Miialicovi
Diagnostika Moarkszinin “Boyrok
Xastoliklori Vo Transplantasiya
“Sobasi

BOYROK TRANSPLANTASIYASI ICRA
EDILMIS X9STOLORDI
IMMUNSUPRESSIVLORIN
NEFROTOKSIK TOSIRI, APARILAN
MUAYINSLOR Vo MUALICO
TODBIRLORI

Azerbaijan Medical University,
Faculty of Pharmacy,

NANOTECHNOLOGIES IN THE FIELD

Sevil Mehraliyeva Department of Pharmaceutical OF DEVELOPMENT OF MEDICINES
ON THE BASIS OF NATURAL RAW
Technology and Management,
. MATERIALS
Baku, Azerbaijan
AZer%*:iff]ltyM;fdliﬁr%‘;‘:;rs‘ty’ DEVELOPMENT PERSPECTIVES AND
Sevil Mehraliyeva Department of Pharmaceutical NANOTECHNOLOGICAL RESEARCH

Technology and Management,

OF PLANT COVER OF JABRAYIL

Baku, Azerbaijan DISTRICT
Arif Mir Colal oglu Pasayev
Goray Cingiz oglu Gorayboyli
Arif Mommod oglu Mommodov AVIADISPETCERLORIN
Bala Miisgiil oglu Mirzoyev Milli Aviasiya Akademiyasi PSIXOFiZIOLOJI GOSTORICILORININ
Aqil Xosrov oglu dliyev TODQIQI

Ramiz Kazim oglu Abasov
Aygiin Mirdamot qiz1 Coforova

Nabizade Ulviyya Zakir qiz1
Prof. Dr. Isa Isayev

Milli onkologiya morkszi, Baki s.

QEYRI KiCIK HUCEYROLOI AG CiYoR
XORCONGININ SUA MUALICaSI

T.A. Solimli
Y.B. Ismayilov
Q.K. Cofarova

Azarbaycan Tibb Universiteti,
Elmi Todqiqat Morkozi, Baki

ORQANIZMIN IMMUN REAKTIVLIY
IL® NEYROENDOKRIN SISTEM
ARASINDAKI QARSILIQLI  9LAQdYd

G.Y.Haciyeva AGIR METALIN T9SiR1
Ismayilova Ziilfiyyo Azorbaycan Tibb Universiteti, BAGIRSAQ YARA M RININ
Agayev El¢in Umumi Corrahliq kafedras: OMOLIVYATDAN SONRAKI
AGIRLASMALARININ ToHLILI
EVALUATION OF CLINICAL
Scientific Research Institute of DIAGNOSTIC AND PROGNOSTIC
Sevinj Nasirova VALUES OF MATRIX

Sevinj Mehdiyeva

Pediatrics named after
K.Y.Farajova, Baku, Azerbaijan

METALLOPROTEINASES DURING
NECROTIZING ENTEROCOLITIS IN
NEWBORN
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Naila Rahimova

Scientific Research Institute of
Pediatrics named after
K.Y.Farajova, Baku, Azerbaijan

CLINICAL-IMMUNOPATHOGENETIC
ASPECTS AND PROGNOSTICATION
OF NEONATAL SEPSIS IN NEWBORN

CHILDREN
AMY. Kadenpa Xupypruoyeckux AJUIOTIVIACTUKA TIPU
Kacumos A.LI. Gomesueit 111 BEHTPAJIbHBIX I'PBIKAX
METO/IbI IEHEHUA ITPU
Antipos T.JT AMY, Kadeapa xupypruueckux KPOBOTEUEHMAX N3 BEPXHEI'O
p o 6o0s1e3Her-111 OTIEJIA XKEJIYIOYHO-
KHWIIEYHOI'O TPAKTA
AsepbaiiKaHCKUH OPTAHM3ALIIA "
MypcanoB M.M., Anex6epoBa Me TUIHMHCKIH VHABEDCHTET CITEHVAJIN3VNTPOBAHHON
C.A., JIatudosa JIL.B., Kﬁ q)“e o mepcmx ’ IIOMOIIIU BOJIbHBIM C THOITHO
EiiBazoBa K.A., MaMmmemoBa Ig)onesgzg I HEKPOTUYECKNMU
a.T. Baky. AzepGaimkan OC)'IO}KHEHI/{HMI/I
Ky, ASepoana JIMABETUYECKOI CTOTIBI
FUAD Hiisevnov AMEA-nin Lonkoran Regional PAINTED POTS OF ALIKOMAKTEPE
y Elmi Morkozinin smokdagt MONUMENT

ADNSU, informasiya

N%?igigggz)v texnologiyalar: vo idaroetmo TEMPERATURUN OLgﬁLMSSi
v fakiiltssi, “Cihaz miithondisliyi” NOZoRIYYSSIN© METODIK YANASMA
E.B.Isgondorzado
kafedrasi
Azorbaycan Dgvlat Neft va QIDA TULLANTILARININ TOKRAR

Sonaye Universiteti, Kimya

k.ii.f.d. Omonullayeva G.I. i :
Texnologiya Fakiiltosi ISTIFADSSI
Azorbaycan Dovlot Neft vo NEW COMPOSITION BASED CO-
Tamilla Naibova Sonaye Universiteti, Kimya- OLIGOMERS USED IN THE
texnologiya fakultssi, Baky, PREPARATION OF DIFFERENT
Azorbaycan PURPOSE COMPOSITES
) SUPREME COMMANDER-IN-CHIEF
Sﬁzrza%ﬁge?;‘t’g Tgfntl"z ILHAM ALIYEV’S FIST ON THE HEAD
Tamilla Naibova texn}élo i fakultosi Ba{ﬂ OF THE ENEMY WAS TURNED INTO A
izygrba A SYMBOL OF UNITY AND STRENGTH
Y OF OUR NATION
Azorbaycan Dévlat Neft vo BENZOGUANAMINE-

Ayton Mommoadova

Sonaye Universiteti, Kimya-
texnologiya fakultssi, Baki,

FORMALDEHYDE OLIGOMER BASED
COMPOSITE MODIFIED WITH

Azarbaycan EPICHLOROHYDRIN
Aida Tagiveva Institute of Mathematics and RIEMANN BOUNDARY VALUE
Lala AI% };va Mechanics of NASA, Baku, PROBLEM IN GENERALIZED HARDY
Y Azerbaijan CLASSES

Nurlan 9mrahov Rosid oglu
Sevim Aslanova 9li qiz1
Sobnom dlizads Révson qiz1
Aygiin Israilova dlimordan

Baki Dovlot Universiteti Genetik

ADI PAMBIQ BITKiSI §
GENOTIPLORIND® INDOLIL-3-YAG

qiz1 Ehtiyatlar Institutu, TURSUSUNUN MUXTOLIF
Ziyaddin Mommoadov dosent,genetika QATILIQLARININ NO RADIKALININ
Mahmud oglu SINTEZIN® ToSIiRI
Ruhongiz Mommadova
Boxtiyar qiz1
CANAGIN NORMAL V3 DAR

Qanbayeva Sobnom
Quliyeva Koniil

Azsrbaycan Tibb Universiteti

FORMALARINDA USAQLIGIN VO
YUMURTALIQLARIN OLCULORININ
YAS MORFODINAMIKASI

Coffee Break: 18:30-19:00
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AUTHORS
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Va\l;sl‘i’ 2‘,1\/{,1};}]’1‘;]’*‘ Azerbaijan Medical University, | FITOREMEDY FOR CLARIFICATION
LS . Baki, Azerbaijan OF AN INTOXICATION
Atakishizade Sayyaddin
Azarbaycan Tibb Universiteti,
T.9. oli-zads

Oczaciliq texnologiyasi va
idaraciliyi kafedrasi, Baki

POLIDORMAN ISTEHLAKINDA
FARMAKONOZARSTIN ROLU

dliyeva irads Oqtay qiz1

Azarbaycan Tibb Universiteti,
Histologiya kafedrasi, dosent,
tibb iizrs folsofo doktori

SUMUKLORIN ILTIHABI VO SIS
TRANSFORMASIYASI VO ONLARIN
SITOLOJI TODQIQATI

Janbakhishov T.G.
Aliyeva E.M.

Department of Obstetrics and
Gynecology

Azerbaijan Medical University, I

NON-INVASIVE DIAGNOSTIC
FEATURES OF FETAL HEMOLYTIC
DISEASE

9zizova Normin Akif q.

K.Faracova adina Elmi-Todqiqat
Pediatriya Institutu, Baki.

NADIR X9STOLIK OLAN DONOHUE
SINDROMLU X9ST9 MUSAHIDOMIZ

ibisova A.V.
Hasonov 9.B.
Ismayilova S.Q.

Azorbaycan Tibb Universiteti

PUNKSION BOYROK
BIOPSIYALARININ GOTURULMOSI
ZAMANI YARANMIS FIKSASIYASIYA
PROBLEMLORININ XUSUSIYYOTLORI

Mommodov B.S.

Qoadimova Soymon Hoasonoli

Azorbaycan Tibb Universiteti

ANTIMIKROB XUSUSIYYSTLaRd
MALIK FITOKOMPOZISIYADA EFiR
YAGLARININ GC-MS ANALIZI

qiz1
Bayramova Ayboniz Korom qiz1

Solmaz Imanova

Azorbaycan Tibb Univeersiteti

HAMILOLIKD® DORMAN
PREPARATLARININ ISTIFADOSI

Babak Zeynalov
Nacafquliyeva Parvin

1" and 2” Department of Surgical
Diseases of Azerbaijan Medical

PERINEAL APPROACH IN RECTAL

University PROLAPSE
Institute of Physiology n.a. ROLE OF THE BRAIN
Afag Nurullayeva Academician Abdulla Garayev, SEROTONERGIC SYSTEM IN RADIO-
Arif Mekhtiev

L.I.LRustamova

NAS of Azerbaijan, Baku,
Azerbaijan

PROTECTION FROM HIGH DOSES OF
I'-RADIATION

F.H.Heydarova
S.M.Mammadov

Scientific Research Institute of
Medical Prophylaxis named

POPULATION GROUPS AFFECTED BY

T.I.Hajiyeva after V.Y.Akhundov, Baku, COVI?ZS,II,gIgAg}J T%\I\/I[]E RISK
Kh.B.Pashayeva Azerbaijan
M.Hamzayeva
Giilnar Coforova Qurban Qizi Amea Insan Va Heyvan PRENATAL HIPOKSIYANIN
Fiziologiyasi Institutu HEMOSTAZ SISTEMIN®© ToSIRI
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QADIN SONSUZLUGUNDA
CINSIYYST ORQANLARININ
VOROMININ  DIAQNOSTIKASINDA
KOMPLEKS MUAYINONIN
XUSUSIYYOTLORI

S.V. Abdiyeva

BODXASSOLI YUMSAQ TOXUMA

E.E.ibrahimov Azsrbaycan Tibb Universiteti, SISLORININ

A A émiraslan ov Onkologiya kafedrasi PROQNOZLASDIRILMASINDA
I ANGIOGENEZIN ROLU
H.K.Muradov

Natovan Qoadimova

Azarbaycan Dovlot Iqtisad
Universiteti (UNEC)

QEYRi-NEFT SEKTORUNUN
INKISAFINDA SONAYE
MU9SSISOLORININ TULLANTISIZ
EMALINA MUASIR YANASMALAR

Sahbazova Qahirs Lals qiz1

Azsrbaycan Dovlot Pedaqoji
Universitetinin Samaxi filialinin
dekani,
“Riyaziyyat vo kompiiter
elmlori’kafedrasinin

SUNI INTELEKT SISTEMLORINDO
TEXNOLOGIYANIN ROLU

Aynur Sofiyeva

Morkazi Gomriik Hospital.
Azerbaycan. Baki

_ KOLOREKTAL POLIPLORIN
DIAQNOSTIKA Vo MUALICOSINDD
KOLONOSKOPIYANIN 9HOMIYYOT]

Malahat Abdullayeva

Azerbaijan State Pedagogical
University, Faculty of
Mathematics, Department of
Mathematics and its teaching
technology,Baku, Azerbaijan

TEXTUAL PROBLEMS IN TEACHING
MATHEMATICS AND THEIR
EDUCATIONAL IMPORTANCE

Sorraf Mirssfor oglu Talibov

AMEA Lonkoran Regional Elmi
Morkozinin Folklor, etnografiya
va arxeologiya soboesinin miidiri

AZORBAYCANIN CONUB-SORQ
REGIONUNDA “UTE” TOPONIMI IL9

BAGLI B9ZI MULAHIZSLOR
\21;33;’5’;\1{}3‘& Azorbaycan Dovlot Pedaqoji QARABAGDA BIOMUXTOLIFLIYIN
o Universiteti BORPASI Vo QORUNMASI YOLLARI
Novruzova N.A
M.M.Aliyeva ANASInstitute of Soil Science BIOGEOCENOSIS AS AN
A.L.Rzayeva and Agrochemistry, Azerbaijan, INDEPENDENT SELF-REGULATING
R.N.Mammadova Baku SYSTEM
“Geotechnological problems of APPLICATION OF NEW
Phd Shafa Musayeva oil, gas and chemistry” RI, MICROBIOLOGICAL METHOD OF
Azerbaijan INFLUENCING OIL FIELDS
Institute of Mathematics and
Mechanics of NASA, Baku,
Vafa Mammadova Azerbaijan WEIGHTED TYPE ENDOMORPHISMS
Aydin Babayev . ON FUNCTION SPACES
Beijing Institute of Technology,
Pekin, China
Fil.fol.dok.idrisov Qolomsah | ADPU-nun Quba filiali, Pedaqoji TOPONIMLORDY
. .. . SUPERSTRATLASMA Vo
Seyidohmod fakiiltonin dekan

SUBSTRATLASMA PROSESLORI

Coffee Break: 18:30-19:00
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AZORBAYCANDA BORABORQANADLI ZORORVERICILORO
(HEMIPTERA:APHIDOIDAE, DIASPIDIDAE, ALEURODOIDAE) QARSI
PARAZITLORLO (HYMENOPTERA:APHIDIIDAE, APHELINIDAE) BIOLOJI
MUBARIZO

MUSTAFAYEVA G.O.
AMEA Zoologiya Institutu

Acgar sozlar: Monoanolar, ¢anaqli yasticalar, agqanadlilar, bioloji miibarizs, parazitlor

GIiRiS

Bioloji miibarizads bitki zararvericilorino qarsi faydali parazit, yirticilarin tobii resuslarindan istifado
olunur. Bioloji miibarizs tobisti, otraf miihiti ¢irklonmokdan goruyur.

Bitki zorarvericilorinin say tonzimloyicisi olan faydali entomofaqglarin miioyyonlosdirilmasi, artirilmasi
Vo zararvericilora qarsi istifadasi boyiik shamiyyat kasb edir.

ARASDIRMALAR, YENILIKLOR

Parazitlorin artirllmast AMEA-nin Zoologiya institutunun “Faydali ciictilorin introduksiyas1 vo bioloji
miibarizonin elmi osaslar1”, “Tatbiqi Zoologiya markozindo™ aparilmisdir. Todqiqatlarda miixtolif
termostatlardan, MBS-1, MBS-9, Biolam mikroskopundan, Digital fotoaparatlardan istifado
olunmusdur.

Manana parazitlorinin - afidiidlarin (Hymenoptera, Aphidiidae) ¢oxaldilmasi
Aphidius colemani
parazitinin Kiitlovi ¢coxaldilmasi

Aphidius colemani parazitinin kiitlovi ¢oxaldilmasi metodu islonib hazirlanmigdir. Parazit Schizaphis
gramina Rond - adi taxil mananasi tizarinds artirilir. Mononalari artirmagq tiglin bugdadan istifads olunur
Aphidius colemani paraziti payizliq bugda tizarinds olan moanananin mumiyalar1 igarisinds puponu, pup
morhoalasinds qislayir.

OVvalca bugda ciicartilori tizarinds Sphizaphes graminum monanasi ¢oxaldilir. Coxaldilmis mananalor
Aphidius colemani paraziti ilo yoluxdurulur. Bu parazitin ¢oxaldilmasi ti¢iin optimal temperatur 23-
25°C-dir. Parazitlo yoluxmus mononolor 18-20 giindon sonra mumiyalara gevrilir. Bu mumiyalar
qaramtil gohvayi rongli olur. Bu mumiyalar asag1 temperaturda (5-10°C) saxlandiqda parazitlor ugmur.
Belo biomateriali 20-25 giin saxlamagq olur.

Aphidius evri
parazitinin kiitlovi artirllmasi

Acyrthosiphon pisum - noxud manosnasi tizarindo  Aphidius evri parazitlori artirthir.  Bunlar
endoparazitlor olub, monsnonin mumiyasinda sonuncu siirfo, yaxud puponii morhalods qislayir.
Parazitlor sahibin biitiin yas dovriindo olan siirfalorini yoluxdurur, lakin yetkin siirfalora daha ¢ox
istiinliik verir. 1 disi fardin yumurta goyma gabiliyyasti 60-70 odaddir. Bu parazitin bir noslinin inkisafi
24-28 giino basa catir. Vegetasiya miiddstinds 4-5 nasil verir.

Laboratoriya soraitinds yemsiz yetkin fordlorin yasama miiddati comi 3-4 giin olur, lakin sokor mayesi
ilo qidalandirilmig fordlor 22-25 giin yasayirlar. Parazitin kiitlovi artirilmast prosesi 3 morholodan
ibaratdir: 1. Sahibin, yani manansnin ¢oxaldilmasi, II. Laboratoriyada keyfiyyatli afidiid parazitinin
saxlanilmasi, ITI. Afidiidin kiitlovi ¢oxaldilmasi. Bu 3 moarhala bir-birilo six baghidir.
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Canaqh yasticalarin parazitlarinin
kiitlavi artirilmasi

Canaql yasticalarin parazitlorinin kiitlovi artirilmasi miimkiindiir. Bondvsoyi ¢anaqli yasticaya qarsi
Aphytis maculicornis, tut ¢anaqli yasticaya qarst Encarsia berlesei-nin, oleandr ¢anaqli yasticasina qarsi
Aphytis chilensis, Aphytis proclia-nin laboratoriyada kiitlovi ¢oxaltma tisulu iglonib hazirlanmisdir.

Oligofaq parazitlorin Encarsia aurantii, Aphytis mytilaspidis, polifag entomofagq Aspidiotiphagus
citrinus-in laboratoriyada kiitlovi artirilmasi, zararvericilora garsi istifadasi do moagsadouygundur.

Istixana agqanadlisimin entomofaqlar1 Encarsia partenopea, Encarsia formosa parazitlarinin
kiitlavi coxaldilmasi

Agganadlilarin  saymin tonzimindo parazit pordoqanadlilar boyiik ohomiyyot kosb edir. Istixana
agqanadlisina qgars1 bioloji miibarizods 2 nov afelinid - Encarsia partenopea va Encarsia formosa
miihiim rol oynayir.

Encarsia formosa 1980-c1 ildo Umumiittifaq Elmi Todgigat Fitopatologiya institutundan Azorbaycana
gotirilmis, introduksiya olunmusdur. Bir noslin inkisafi 14-16 giina basa catir. i1 arzindo ¢oxlu nasil
verir. Tobii soraitds yalniz ayri-ayri fordlori qiglayir.

Istixana agganadlisinin effektiv paraziti olan Encarsia partenopea miioyyonlosdirilmis, bu parazitin
kiitlovi ¢oxadilma iisulu islonib hazirlanmisdir. Parazit istixana agqanadlisindan savayi fillereya
agqanadlisini, tomizbadonli agqanadlini da yoluxdurur. Zararvericilor tigiin gida bitkisi kimi tiitiin,
pomidor, Xiyar bitkilorindan istifads etmok olar.

NOTICOLOR
1.Mananalars qarsi iki név parazitin artirilmasi metodu islonib hazirlanmisdir.

Aphidius colemani, A.evri parazitlorinin mononalor iizarinds kiitlovi ¢oxaldilmasi metodu islanib
hazirlanmigdir.

2.Canaqli yasticalara qars1 Aphytis ¢insindon 4 név (Aphytis maculicornis, A.chilensis, A.mytilaspidis
A. proclia) parazitlorinin, elaco do Aspidiotiphagus citrinus, Encarsia berlesei, Encarsia auranti - nin
laboratoriyada kiitlavi ¢oxaltma tisulu iglenib hazirlanmisdir.

3. Istixana agqanadlisina qarst bioloji miibarizodo 2 ndv parazit (Encarsia partenopea, E. Formosa)
miihiim rol oynayir.
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ADIi PAMBIQ BiTKiSi GENOTIiPLORINDO INDOLIL-3-YAG TURSUSUNUN MUXTOLIF
QATILIQLARININ NO RADIKALININ SINTEZINO TOSIRI

Nurlan Omrahov Ragid oglu

Baki Déviat Universiteti, Okingilik ETI, Nefiin, gazin geotexnoloji problemlari va Kimya ETI,
ADNSU, elmi is¢i, biokimya

Sevim Aslanova Oli qiz1
Bak: Doviat Universiteti, bakalavr, biologiya
Sabnam Olizada Rovsan qizt
Baki Déviat Universiteti, bakalavr, biologiya
Aygiin Israilova Olimardan qizt

Baki Déviat Universiteti, Okingilik ETI, Nefiin, gazin geotexnoloji problemlari va Kimya ETI,
ADNSU, elmi is¢i,mikrobiologiya

Ziyaddin Mammadov Mahmud oglu
Baki Doviat Universiteti,professor, biokimya
Ruhongiz Mommadova Baxtiyar qizi

Genetik Ehtiyatlar Institutu, dosent, genetika

Acar sozlar: Agdas-3 vo AP-317 pambiq genotiplori, NO-radikali, indolil-3-yag tursusu, lops yarpaglar

Sarbast radikallar bitkilorin hayatinda miithiim rol oynayir. Onlarin yiiksok gatiligi bitkilorin inkisafina
monfi tosir gostorir, membranin lipid komponentlorin oksidllosmoasi vo disfuksiyasina sabab olur .
Bununla yanasi sorbost radikallarin- NO°, OH, O, =, vo homginin, H,O, miioyyon gatiliglarinda
mediator- signal molekulalar1 qisminds istirak edir, bazi proseslorin tonzimlonmasinds &namli rol
oynayirlar. Bunlar arasinda mithiim ohamiyyot kosb edonlorindon biri NO radikalidir. Onun
fitohormonal signalinin Gtlirtilmasinds, bitkilorin inkisafinda ve miidafia sisteminin induksiyasinda
istiraki bir sira tadqiqatgilar torafindsn artiq siibut edilmisdir.

Tadqigatimizin asas mogsadi adi pambiq (Gossipium hirsutum) bitkisinin respublika arazisinds okilon
Agdas-3 vo AP-317 genotiplarinds indolil-3-yag tursusunun (1YT) miixtolif ekzogen qatiliglarmin NO
radikalinin sintezina tosirini miioyyan etmok olmusdu. Bu moagsadlo 0.3 %-li KMnOs mahlulunda
sterilizo olunmus adi pambigin (Gossipium hirsutum) Agdas-3 vo AP-317 genotiplarinin kontrol
variantinin toxumlar1 Stayner mahlulunda va eksperimental variantlarin toxumlari isa torkibinds 0.01,
0.1 va 1 %-li indol-3-yag tursusu olan Stayner mahlulunda hidropon sistemds 3 variasiyada boyiidiilmiis
Vo 2 hoftalik ciicartilorin lopa yarpaglari analiz {igiin istifado edilmisdir. Lopa yarpaglarinda NO-nun
miqdar1 Zhou vo amokdaslarinin vo Karpets vo amokdaslarinin modifikasiya olunmus metodu ilo
Olgiilmiisdiir.

Miioyyon edilmisdir ki, [YT-nin gqatihg ilo NO-radikalinin todqiq olunmus genotiplorinin
yarpaqlarindaki miqdar1 arasinda diizmiitonasiblik moévcuddur. Belo ki, hor iki genotipdo NO-
radikalinin yarpaq toxumalarindaki maksimal qatihigi [YT-nin becorilmo miihitindoki maksimal
qatiliginda (1 gram/litr) miisahids edilmisdir. Agdas-3 genotipi tiglin bu ragom 7.3 uM, AP-317 genotipi
liciin is0 6.7 uM NO toskil etmisdir. IYT-nun Agdas-3 genotipinds NO radikallarmin yaranmasina daha
giiclii stimullasdirict tasire malik olmasi va amols galmis NO qatiliq dinamikasi arasinda diizmiitonasib
asililiq oldugu halda, onun analoji tosiri AP-317 genotipindo faktiki olaraq fitohormonun asagi
qatiliglarinda yox, yalniz yliksak qatiliginda miisahids olunmusdur.

Alman naticoalara va adabiyyat molumatlarina asasan bels bir gonasts golmok olar ki, NO-radikal1 yalniz
fitohormon induktoru yoX, hamginin, fitohormonlarin tasiri noticasinds yaranan va ikincili messendjer
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gismindo istirak edok molekuladir. Fitohormonun qatiliginin artmasi NO-nun sintezini
stimullagdirmaqla yanasi, homginin NO-asili digar mexanizmlorin da induksiyasinda istirak eds bilar.

PROCEEDINGS BOOK 4 www.scienceazerbaijan.org/karabaghcongress



KARABAKH
ITII. INTERNATIONAL CONGRESS OF APPLIED SCIENCES
"YEAR OF SHUSHA- 2022"
June 7-10, 2022 Karabagh/Azerbaijan

QEYRI KiCiK HUCEYROLOI AG CiYOR XORCONGININ SUA MUALIiCOSI

U.Z.Nabizada, 1. H.Isayev
Milli onkologiya markozi, Baki s.

Acar sozlar: ag ciyar Xar¢ongi, siia miialicasi, radioterapiyanin naticalori;

Azorbaycan Respublikasinda 2020- ci ilds agciyar Xar¢angi diagnozu ils 1825 birincili xasts geydiyyata
alinmig vo 1099 nofar 6lmiisdiir. Agciyar Xargongi ilo Xastolorin miialicasinds patoloji prosesin marhas-
lasindon asili olaraq tok vo ya miixtolif kombinasiyalarda corrahi, siia-, kimya-, totbigq edilir vo
konkurrent kimya-radioterapiya (KRT) — geyri-operabel yerli yayilmis qgeyri kigik hiiceyrali ag ciyor
xorgongi (NSCLC) iiciin daha yiiksok effektli standart miialico tisuludur. Yerli yayilmis QKHAX ilo
pasiyentloringiia mialicosindo osason ii¢ Ol¢iili konformal siia terapiyast (3D-CRT) metodundan
istifads edilir. Son illords radioterapiyada rogamsal texnologiyalarin inkisafi, intensivliyi modulyasiya
edilmis siia terapiyasi (IMRT) metodunun yaranmasina imkan vermisdir. IMRT miirokkob 3 geometrik
olgiiloro malik sis toxumasinin tam va ya hissavi hacmlarina dagiq vo uygun dozada ionlagdirict siia
enerjisini ¢catdirmaga imkan verir.

Milli Onkologiya Morkazinds 256 yerli yayilmis QKHAX diagnozu ilo pasiyento 3D-CRT vo IMRT
apailmigdir. Xostolorin radioterapiyasi Varian Medical System Inc., (ABS) xatti siiratlondiricilorinds
aparilimigdir. Bu zaman giia muialicasinin birdoafalik monba dozas1 (BMD) 1,8-2,0 Qr olmagla haftada
5 fraksiya, comi moanbs doza (CMD) 60,0-66,0 Qr verilmisdir.

Miialicadon 3-4 hofto sonra patoloji prosesin tam+hissavi reqressiyasi 256 xastadon 169-da (66,0%)
miioyyon edilmisdir. Bu gdstarici IMRT sonra 73,3% (107 xasto), 3D-CRT sonra- 53,6% (59 Xxosto),
KRT sonra 85,4%(88 xasto) toskil etmisdir (p <0,05). Biitiin xastolor ti¢lin 3 illik umumi yasama
gostaricisi 8,7%, yasama medianasi iso 13 (8-16) ay toskil etmigdir. Miialicadan sonra tam remissiya
toyin edilon xastalor liglin biitiin gostoricilor miistagil RT ilo miigayisodo KRT zamani daha yiiksok
olmusdur- 3 il yasama gostoricisi 33,4%, yasama medianas1 19 (11-37) ay (p <0,05).

Xastolor arasinda 4-cii doracali toksiklik va letalliqg miisahido olunmamigdir. IMRT vo 3D-CRT arasinda
radiasiya ilo olagoeli ag ciyor toksikliyindos statisktik shomiyyatli forq geyd edilmomisdir (p >0,05).
Lakin, ezofagit vo gida borusunun striktura tezliyi IMRT zamani ohomiyyatli doracado azalmisdir (p<
0,05). Qeyd etmok lazimdir ki, qida borusuunda rast galon 3-cii doracali reaksiyalar daha ¢ox sol agciyar
Xargangi olan xastalarde miisahids edilmisdir.
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ORQANIZMIN IMMUN REAKTIVLIYi iLO NEYROENDOKRIN SISTEM ARASINDAKI
QARSILIQLI 9SLAQOYO AGIR METALIN TOSIRI

EFFECT OF HEAVY METAL ON THE INTERACTION BETWEEN THE ORGANISM’S
IMMUNE REACTIVITY AND THE NEUROENDOCRIN SYSTEM

T.A. Salimli, Y.B. Ismayilov, Q.K. Cafarova,G.Y.Haciyeva
Azorbaycan Tibb Universiteti, EImi Tadgiqat Markazi, Bak:

Son zaman insan va tobiot arasindaki tarazligin pozulmasi orqanizmdas ciddi funksional dayisikliklarin
inkisafina sabob olur.Belo tasirlordon organizmin sinir-endokrin tonzimloms ilo  immun status
arasindaki qarsiliqh olagods bas veron doyisikliklor zoif aragdirilmisdir. Eloco do bu vaziyyatlords
organizmin immun reaktivliyi ilo hormonal-mediator statusdaki qarsiligl slagads ziddiyyatli naticalarin
olmas: bu istigamotds todqiqatlarin aparilmasini vacib edir.

Isinin mogsadi ag sicovullarda agir metalla ekstremal voziyyat yaratmagla organizmin hormonal-
mediator vo immun statusunda bag vermis dayisikliklori 6yranmokdir.

Todgiqatlar ag sicovullarda 3 qrupda aparilmisdir. 1-ci grup intakt vaziyystinds olmus, 2-ci grupa 21
gtin arzinds har giin 1 ml olmagq sorti ilo 0,4 %-1i (100 q. diri ¢okiys) kobalt asetat mohlulu verilmis, 3-
cii qrup kobalt asetat mohlulu totbigindon sonra 21 giin orzinda heg bir tasiro moruz qalmamus. Intakt
qgrup sicovullara har giin 1 ml fizioloji mohlul verilmisdir.Oyronilon monoaminlorin va hormonlarin
miqdari,elaca do immun markerlor foalligi immunoferment metodla toyin edilmisdir.

Miioyyon edilmisdir ki, kobalt asetatin tothigi monoaminlorin hipotalamusda vo ganda miqdarimi
etibarli olaraq koskin azaldir. Hor iki miihitdo monoaminlorin miqdarinin doyismosi Vo onlarin
metabolizminin yenidon qurulmalar1 eyni istigamatli olur. Hipotalamik sistemlor arasindaki qarsiliqh
tarazliq mexanizmi pozuldugundan hormonlarinin faalligi muxtalif istigamatli doyisir. Hormonal-
mediator statusunda bas vermis doyisikliklor fonunda organizmin immun foalliginda da doarin
konarlagmalar miisahido edilir. Totbig edilon modelin tosirindon 21 giin arzinds hormonal-mediator
statusundaki  konarlagsmalar davam etdiyindon immun foalliginda da bas vermis doyisikliklordo
normallagmuir.

Belalikloa, kobalt asetatla yaradilmis ekstpermal vaziyystds vo bu modeldon sonraki dévrds organizmin
hormonal-mediator statusunda yaranan pozulmalar organizmin immun foalligininda dorin konarlagsmalar
ilo  saciyyalonir. Ona goro do ekstremal voziyyotlordo organizmin morkazi tonzimi mexanizminin
korreksiyalar1 yollar1 istiqgamatinds aragdirmalarin davam etdirilmasi mogsads uygundur

Acar sézlor: Immun foalliq, monoamin ,hormon, agir metal.

Recently, the disturbance of the balance between man and nature leads to the development of serious
functional changes in the organism. Changes in the interaction between neuro-endocrine regulation and
immune status from such effects have been poorly studied. Also, the existence of conflicting results in
the interaction of the organism’s immune reactivity with the hormonal-mediator status in these situations
makes it important to conduct research in this area.

The aim of his work was to study the changes in the hormonal-mediator and immune status of the
organism by creating an extreme situation with heavy metals in white rats.

The studies were performed in 3 groups of white rats. Group 1 was in a state of intact, group 2 was given
0.4% (100 g live weight) cobalt acetate solution provided that it is 1 ml per day for 21 days, group 3
was not affected during 21 day after giving cobalt acetate solution. Intact group rats were given 1 ml
physiological solution daily. The amount of monoamines and hormones studied, as well as the activity
of immune markers were determined by the immunoenzyme method.
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Cobalt acetate has been shown to significantly reduce the amount of monoamines in the hypothalamus
and blood. In both environments, changes in the amount of monoamines and the reconstruction of their
metabolism are in the same direction. As the mutual balance mechanism between the hypothalamic
systems is disturbed, the activity of hormones varies in different directions. In the background of
changes in the status of hormonal mediators, there are profound deviations in the organism’s immune
activity. As the deviations in hormonal-mediator status continue for 21 days under the influence of the
applied model, the changes in immune activity do not return to normal.

Thus, in the extreme conditions created by cobalt acetate and in the period after this model, the
disturbances in the hormonal-mediator status of the organism are characterized by profound deviations
in the organism’s immune activity. Therefore, it is expedient to continue research in the direction of
correction of the central regulatory mechanism of the organism in extreme conditions.

Key words. Immune activity, monoamine, hormone, heavy metal.
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BOSITCAY DOVLOT TOBIiOT QORUGUNDA APARILAN iLKiN FAUNISTIiK
MONITORINQIN NOTICOLORI

THE RESULTS OF THE PRELIMINARY FAUNISTIC MONITORING IN THE BASITCHAY
STATE NATURE RESERVE

Oladdin Eyvazov, Qiyas Quliyev, Giilbaniz Qasimova, Tahir Karimov
AMEA Zoologiya Institutu, Baka, Azarbaycan

XULASO

Isgaldan azad edildikdon sonra Besitcay D&vlot Tobiot Qorugunda ilkin faunistik monitoring
aparilmigdir. Monitoring qorugun orazisinden kegon Basitcay sahili boyunca Sorq ¢inar1 (Platanus
orientalis) mesoasinda, eyni zamanda ¢ay dorosinin yamaclarinda aparilmigdir. Stasionar misahido
montagasi olarag Rozdoara kandi va Basit¢ayin bu kondin orazisindon axan Rozdoragay adlanan hissasi
secilmisdir. Zooloji Monitoring zamani qorugun mesa sahasindos, ¢ay darasinin yamacalarinda quslara
vo mamlilara moxsus canli fordlar vo izlor geyds alindi.

Quslardan ala sagsagan (Pica pica), adi sar (Buteo buteo) va adi muymul (Falco tinnunculus) névlarino
aid fordlor miisahido olundu. Momoalilordon iso igtimai ¢6l sicaninin (Microtus socialis), iran qum
sicaninin (Meriones persicus) va adi boz sicancigin (Cricetulus migratorius) islok yuvalari, adi tilki
(Vulpes vulpes) va adi ¢aqqal (Canis aureus) névlarino moxsus yeni izlor geyds alindi.

Suda-quruda yasayanlar vo siiriinonlora aid novlors rast galinmadi. Bunun sobobi qis movsiimii ilo
olagadar onlarin artiq qislamaya getmasi Vo ya novlarin say va sixliginin azalmasi ils izah oluna bilar.

Umumiyyoatlo, mévcud odobiyyat materiallarina géro Qarabag orazisinds quru onurgalilariin 405 (75
momali, 288 qus, 37 siiriinon vo 5 amfibi) ndviiniin yayildigi ehtimal olunur. Son 30 ilo yaxin bir dovrdo
Qarabag va atraf arazilordos, o cimladan Basit¢ay Dovlat Tobist Qorugunda malum sabablardan tadgigat
aparmaq mimkiin olmamigdir. Bu dévrda ermoni isgalgilar Azarbaycan tobistine garsi ekoloji terror
toratmoklo fauna vo flora novlarine zoror vurmusdur. Bu zarorin tasirini giymatlondirmak tiglin oksar
fauna novlarinin aktiv oldugu yaz va yay aylarinda monitoringi davam etdirmak va say1 azalan névlarin
barpasi ilo baglh tadbirlor plani hazirlayaraq hayata ke¢irmok magsadsuygundur.

Acar sozlar: Bositgay Dovlat Tabist Qorugu, zooloji monitoring, Qarabag, Azorbaycan.

ABSTRACT

After the liberation from occupation, the first faunistic monitoring was carried out in the Basitchay State
Nature Reserve. The monitoring was carried out in the forest of the Eastern Plane (Platanus orientalis)
along the banks of the Basitchay passing through the reserve area, at the same time on the slopes of the
river valley. The Razdara village and the Razdarachay part of Basitchay, which flows through the area
of this village were selected as stationary observation points. During the zoological monitoring, live
individuals and traces of the birds and mammals were noted in the forest area of the reserve, on the
slopes of the river valley.

The individuals belonging to the species Pica pica, Buteo buteo and Falco tinnunculus from the birds
were observed. From the mammals, the new tracks belonging to the species Vulpes vulpes and Canis
aureus, the working nests of Microtus socialis, Meriones persicus and Cricetulus migratorius were
noted.

The specises belonging to the amphibians and reptiles were not found. This may be due to the fact that
they are already overwintering due to the season, or with a decrease in the number and density of the
species.
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In generally, according to the available literature, 405 species of the terrestrial vertebrates (75 mammals,
288 birds, 37 reptiles and 5 amphibians) are assumed to be distributed in the Karabakh area. For the last
30 years, for obvious reasons, it was not possible to conduct the research in Karabakh and the
surrounding areas, including the Basitchay State Nature Reserve. During this period, the Armenian
occupiers caused damage to the fauna and flora species with committing environmental terror against
the Azerbaijan nature. To assess the impact of this damage, it is expedient to continue the monitoring
during the spring and summer months, when most fauna species are active, and to develop and
implement an action plan for the restoration of the declining species.

Key words: Basitchay State Nature Reserve, zoological monitoring, Karabakh, Azerbaijan.
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MULTI DIFFUSIVE CONVECTION IN A POROUS MEDIA UNDER THERMAL
MODULATION AND THROUGHFLOW EFFECTS

Palle Kiran & SH Manjula
Department of Mathematics
Chaitanya Bharathi Institute of Technology
Hyderabad, Telangana-500075, India.
Department of Mathematics (S and H)
Vignan's Foundation for Science, Technology & Research (VFSTR)
Vadlamudi, Guntur Andhra Pradesh-522213, India.

ABSTRACT

In this paper, the impacts of thermal modulation is investigated on triple diffusive convection in a
sparsely packed porous media. We consider the presence of throughflow. A weakly non-linear stability
analysis has been conducted with the help of truncated Fourier series representation. The cubic
Ginzburg-Landau equation (GLE) is derived for inclusion of the throughflow effect, thermal
modulation. The solution of Ginzburg-Landau equation is used for calculating heat and mass transport
in terms of Nusselt and Sherwood number respectively. The influence of Lewis numbers, solutal
Rayleigh numbers and positive and negative values of Peclet number on the stability of system are
investigated graphically for thermal modulation. The system is found to be destabilized by thermal
modulation. It is also observed that the heat and mass transports for modulation lie between that of OPM
and LBM.

Keywords: Multi diffusion, Throughflow, Ginzburg$-$Landau equation, Thermal modulation.
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A NUMERICAL STUDY OF THE RELIABILITY OF IRREGULAR AREAS IN AGED
PIPELINES UNDER THE CORROSION EFFECT

Nahal Mourad?, Sahraoui Yacine!, Chateauneuf Alaa?

! Department of mechanical Engineering, Faculty of Sciences and Technologies, Mohamed Cherif
Messaadia University, Po Box 1553, Souk Ahras, 41000, Algeria

%Blaise Pascal, Institut Pascal, BP 10448, F-63000, Clermont-Ferrand, France

ABSTRACT

In this paper, corrosion and residual stress effects on several irregular areas (zones) of an aged pipeline
are explored. A corroded elbow area, butt welding area, and flange area finite element model is
proposed, along with standard residual stress models. The probabilistic is then used to generate realistic
corrosion parameters and temporal models, resulting in a realistic influence on pipeline lifetime. Monte
Carlo simulations are used to calculate the failure probability of various corroded locations. The impact
of various parameters on the failure risk of corroded pipes using a numerical case study with three
different corrosion rates (low, moderate, and high corrosion rate) is then showing. The obtained result
indicates that inspection of irregular sections in aged pipelines is mandatory in order to properly manage
their lifespan and optimal inspections are quite recommended.

Keywords: Probability of failure, Limit state, Irregular zone, finite element method, Pipelines.
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DETECTION OF FETAL RHD TYPE IN EARLY PERIOD USING CFF-DNA

Tugba ELGUN?Y, Yasemin MUSTERI OLTULU?, Umut AGYUZ’, Hazel Cagin KUZEY", Ulkan
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ABSTRACT

Thanks to technological developments and innovations for prenatal diagnosis, the importance of
deciding on the necessary clinical approach through early and reliable diagnosis and screening is
increasing. In this study, we evaluated the place and importance of prenatal diagnosis against the
risk of blood incompatibility (Erythroblastosis fetalis) that may occur between the mother and the
fetus. In this study, predicting the fetal sex and Rhesus D (RHD) genotype was performed by using
real-time polymerase chain reaction with simultaneous amplification of sequences of SRY, DYS14
and RHD genes (ekson 7 and ekson 10). Fetal sex and RHD were determined in 30 RHD-negative
pregnant women with cfDNA, respectively. The gestation ages of pregnant women were between
10 and 21 weeks. Rh-D-related gene data presented in the literature were determined by using data
mining (String Consortium) methods. Genotyping was performed using the g°PCR (Real-Time PCR)
method. Although the amount of cff-DNA obtained from maternal plasma in the first trimester of
pregnancy (1-12 weeks) was significantly lower than in the next trimester (13-21 weeks), it was
determined that it was sufficient for genotyping analysis. In the study, as a result of genotyping, the
gender of 67% (20/30) fetuses was determined as male; 33% (10/30) fetuses was determined as female
in a sample of 30 pregnancies. When prenatal and postnatal data were compared, it was determined
that the DYS14 (20/20) gene was more sensitive than the SRY (18/20) gene in sex determination.
As a result of the analyses, the presence of 17% (5/30) Rh-D negative fetuses and 83% (25/30) Rh-
D positive fetuses were detected. When the prenatal and postnatal data were compared, it was
observed that the results were 100% compatible. The specificity (R: 0.9734) and sensitivities (R:
0.981) of the genotyping method used in detecting the Rh-D type were evaluated. Detecting fetal
RH-D gene in maternal plasma made an important contribution to its use in non-invasive prenatal
screening. In the study, it has been shown that unnecessary intervention and cost can be eliminated
with successful genotyping analyzes performed with qPCR.

Keywords: Non-invasive prenatal diagnosis, cff-DNA, Rh-D type, gPCR, bioinformatic analysis
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ABSTRACT

Pomegranate Punica has been used for many centuries due to its unique properties and numerous
benefits in many different fields such as medicine, dyeing, dermatology and beauty, pharmaceuticals,
and chemical industries. The use of this extraordinary fruit is not only focused on its edible part but also
on the non-edible part of this fruit, especially its peel, which is widely applicable. Nowadays, chemo-
sensors become a center of attention because of their various and fundamental applications in the
detection of disturbing ions and environmental pollutants. Since of their rapid accumulation and toxicity
in the human body, determining the presence of toxic and hazardous ions is critical. Owing to its
operational simplicity, high selectivity, good sensitivity, and low cast, fluorescent sensors have emerged
as a viable and well-developed approach for detecting harmful cations and anions. Simple extraction of
the dried peel of Pomegranate Punica in water served as a natural and green sensor, and the resulting
yellowish solution containing phenolic chemicals reacted specifically to detect Pb?* and Cr,0.*
solutions. Only the addition of Pb?* and Cr.O-* shifted the fluorescence absorption spectrum of the
resultant extracted combination dramatically toward longer wavelengths, while the addition of a wide
range of other common ions had no noticeable spectral change.

Keywords: Pomegranate Punica peel; Chemosensor; Green chemosensor; Fluorescent spectroscopy;
Agqueous media; Pb?* and Cr,0+* ions.
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ABSTRACT

The industrial waste includes different intimidatory metal ions and can cause bad effects on individual
life and habitat. Chemosensors are useful to detect metal ions. Detecting metal ions is really important
especially for some of them because of their high degree of toxicity. Hence the design of chemosensors
is developed. 2-Chloroquinoline-3-carbaldehyde is an aldehyde with C10HsCINO molecular formula and
191.61g.mol™* molecular mass. This aldehyde can react with amines and produce products which can be
used as chemosensors. To synthesize the product, 1 mmol of 2-chloroquinoline-3-carbaldehyde and 1
mmol of an amine were mixed via a solvent-free two-component reaction in the presence of SBA-Pr-
TAP-(SO3H) as catalyst. The mixture was stirred and heated for 30 minutes at 147 °C temprature. Then
it was worked up. To achieve reliable results photoluminescence spectroscopy can be used. The
fluorescence method for investigating the diagnostic properties of sensors has a lot of benefits over other
techniques such as notable sensitivity, great selectivity, quick response time, etc. To prepare varied
related stock solutions the various nitrate salts of different metal ions and the various sodium salts of
different nonmetal salts and complexes were dissolved in distilled water. The solution of the product
was provided. To analyze the sensory property of the product 2.5 ml of the solution was added to the
metal, nonmetal, and complex ion solutions (102 mol.L™, 200pl). Finally, the product showed high
sensitivity.

Keywords: Chemosensors; 2-Chloroquinoline-3-carbaldehyde; Amines; Two-component reactions.
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ABSTRACT

In this study, the surface of medical grade polypropylene was modified by O, plasma depositing active
COOH groups. These groups were used for reaction with Amine- derivative polyhedral oligomeric
silsesquioxane nanostructure. According to this clear and straightforward method, the superhydrophobic
surface was achieved. The ATR-FTIR spectrum confirmed the grafting of COOH and polyhedral
oligomeric silsesquioxane on the polymer. The amount of hydrophobicity was determined by Contact
angle measurement. The result showed that, after the plasma, the COOH group was deposited on the
polymer, and polyhedral oligomeric silsesquioxane grafted after a chemical reaction. As a result, the
contact angle of the surface became 153°, which refers to the superhydrophobicity of the surface.

Keywords: polypropylene, superhydrophobic, polyhedral oligomeric silsesquioxane, Contact angle
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ABSTRACT

Firstly, have been given information in scientific article related with elaboration of natural
enterosorbent, was being obtained from the waste of medicinal plants of the flora of the Republic of
Azerbaijan for the subsequent studding of these therapeutic possibilities. It is shown, that the
enterosorbent can be used for treatment of acute intestinal infections in pediatric practice and adults,
liver diseases, also for persons suffering by chronic intoxication due to work in ecologically polluted
and harmful industries, including oil or living in ecologically unfavorable environments. The pathology
of the liver and digestive tract is a socio-economic and clinical-epidemiological problem of public health
in all countries of the world, including the Republic of Azerbaijan. An important place is occupied by
the studding of exotoxins effect that is xenobiotics influence for the health of the population and
elaboration of effective methods of protection. In all over the world, including in our country, has been
applying the new types of chemical and biological means for controlling plant pests and weeds.
Chemical plant protection products such as herbicides, pesticides, fungicides, acaricides, insecticides,
defoliants, disinfectants are widely used in agriculture, in everyday life and naturally the population is
forced to directly or indirectly contact with them, which increases the likelihood of acute and chronic
poisoning organism in an environment with a high toxic loadings. An adverse microclimatic condition
is the extreme effects of oil and its components, which is significants for oil industry workers in
Azerbaijan (4).

The accumulation of endogenous toxic substance in the body and the associated homeostasis
disturbances are called by endotoxicosis. Endotoxicosis develops as result of anatomy of the natural
function of the biological detoxification system and manifests itself in the form of complications of
various diseases. The systems of endogenous intoxication are layered on the clinical manifestations of
the main disease and develop almost in any infectious diseases. Patients feel nausea, weakness, losing
of weight and restless. Endotoxicosis is a complex multicomponent process at which there is an
accumulation of a pool the middle molecular connections having various biological activity as a result
of pathological protein degradation due to increased proteolysis and other destructive influence of the
amino acids necessary directed to the emergency supply of an organism with a certain set in extreme
states for providing hormone and fermentation, regeneration of proteins, blood formation and other
physiological functions. When these middle-molecular compounds form, a kind of «vicious circley is
formed, the increasing in concentration in the blood and the consumption of these substances entails
their further production of a pathological nature. Therefore the main objective of detoxication actions
consider the haemocorrection directed to decrease in concentration in blood of the most biologically
active connections of middle-molecular connections or their neutralization (6).

At endogenous intoxication the main attention is paid to treatment of the main disease of the syndrome
which has caused development (poisoning, burns, hepato-intestinal poisonings, a nephropathy,
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pancreatitis), however, the methods of detoxication therapy always take an important place in a complex
of treatment (1).

The purpose of the present article was representation of the remedy on the basis of industrial wastes of
herbs and justification of its application in practice of gastrointestinal and hepatic poisonings.

MATERIALS AND METHODS

The object of the research was the enterosorbent elaborated by us at he Department of Pharmaceutical
Technology and Management of the Azerbaijan Medical University in Baku, the Republic of
Azerbaijan, which was obtained on the basis of industrial waste of medicinal plants: roots and roots of
licorice naked, hips, grape seeds, oat bran, burdock roots: 3:2:1:1:2, (Eurasian patent 201600043),
conditionally called “Azdetox”. Clinical examination has been conducted at the Pediatric Department
of Infectious Diseases of the Azerbaijan Medical University. Under observation ware 201 children aged
from 1-16 years with middle forms of acute intestinal infection of different ethology group I (basic) of
30 children, The I1-nd group (comparisons) -30 children. The main patients with a middle form of OCD
of various etiology with damage of digestive tract as gastritis, enteritis, a gastroenteritis, the
enterocolitis, the total number-151. The following group 62 patients aged from 18-70 years, with
diagnoses of acute viral hepatitis of variuos forms. A, B, and C. All patients were carried out by
detection of specific serological markers of viral hepatitis. In some cases were used also virological
PTsR-diagnostics. As remedy has been used the capsules elaborated by us enterosorbit in dosage of 1,0
(grams) and tablets. 0,1 gram described early (1-3), the dosage and course treatment changed depending
on a disease and the course of the treatment. The obtained data have been subjected to statistical
processing by method of variation statistics with usage of Student criterion.

RESULTS

On the basic of Pediatric Infectious Diseases department of the Azerbaijani Medical University under
the managment of Professor N.G.Guseynova the test of clinical efficiency by oral consumption
enterosorbent of «Azdetox» in case of acute intestinal infections in children has been carried out.

The research was conducted in 2 stages: at the first stage, the effectiveness of the use of «Azdetox» in
complex therapy with furazolidone was investigated. In the group of patients who received «AseTetox»
as monotherapy, patients with acute intestinal infections predominated according to the type of enteritis
or gastroenteritis, while in groups receiving as ethyotropic therapy furazolidone or furazolidone in
combination with «Azdetox»-the main group consisted of patients with OCI involvement in the
pathological process of the lower gastrointestinal tract (by type of enterocolitis, colitis or
gastroenterocolitis). Etiological diagnosis (salmonellosis, shigellosis, etc.) was deciphered in 33,7% of
children, 66,7% of children were diagnosed with KINE.

«Azdetox» is an affective drug for treating acute intestinal infections in children of early ages.
Absence of side effects, shortening of the duration of the main symptoms of OCI against the background
of reception of «Azdetox» allowed recommend for using in combination with diet and rehydration
therapy without antibacterial drugs, especially in OCI of viral etiology.

Further under supervision there were 25 children, patients with noninvasive OCI, mostly unspecified
etiology. Age of investigated patients is from 5 to 14 years. The comparison group consisted of 20
children who received activated absorbent carbon. Sorbents were given strictly on an empty stomach.
The duration of enterosorption was determined by the dynamics of diarrhea syndrome, rate of
normalization of the stool. Clinical efficacy of the drug was determined by the timing of relief of
intoxication, disappearance of abdominal pain feeling and stool normalization. The results are presented
in Table 1.
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DYNAMIC OF ACTION DURATION

Cupping symptoms:

Study group «Azdetox»

Comparison group
(activated charcoal)

Intoxication 2,05 days 2,25 days
Abdominal pain 2 days 3 days
Diarrheal syndrome 3,55 days 4,7 days

The tolerance of «Azdetox» was good, side effects were not. Where as in group of comparison at 10%
of children vomiting after intake of absorbent carbon was noted that has demanded change of a sorbent.
The effectiveness of preparation «Azdetox» in comparison with activated carbon proved to be
significantly higher, which together with a good tolerance of the drug «Azdetox», allows him to
recommend it as a sorbent in patients with a diagnosis of acute intestinal infections. In research has been
included 52 children aged from 6 months up to 7 years.

DISCUSSION

1. The natural enterosorbent based on industrial wastes of plant raw materials of roots and rhizomes of
licorice naked, rose hips, grape seeds, oat cuts, burdock roots in the ratio: 3:2:1:1:2 in the form of powder
in encapsulated form of 1,0 (gram) and tablets 0,1 (gram) conditionally named «Azdetox» on which
normative documentation was approved.

2. Studying of clinical efficiency of oral enterosorbent in acute intestinal infections in children is highly
effective, has a rapid and pronounced detoxification and antidiarrheal clinical effect and significantly
reduces the duration of the acute period of the disease in comparison with the traditional OCD therapy
with furazolidone. The detoxication clinical effect of «Azdetox» increases with the increase in the daily
dose of the drug and does not depend on the motility of the lesion of the gastrointestinal tract in children
with AID. The method of enterosorption with the use of «Azdetox» can be used in clinical practice as a
monotherapy for mild forms and in combination with furazolidone with moderate forms of OCD in
children. In case of moderate forms of acute infection, «Azdetox» can be used separately as
monotherapy.

3. It has been revealed that the drug «Azdetox» has high clinical efficacy in treating patients with
manifest forms of acute hepatitis A and B, which is characterized by a significant reduction in the
duration of manifestations of the main clinical syndromes in these infections-intoxication, cholestatic,
mesenchymal-inflammatory dyspeptic of the given preparation and authentically earlier normalization
of biochemical indices characterizing cholestatic, cytolytic syndromes and protein —synthetic function
of the liver. In acute hepatitis C, «Azdetox» does not adversely affect biochemical indicators, while it
reduced the duration of such manifestations of dyspeptic syndrome as flatulence and stool retention. In
combination with traditional pathogenetic therapy for acute hepatitis, A, B, the appointment of
«Azdetox» in a dose of 2 tablets 3 times a day for 8-10 days for hepatitis A and 15-17 days for acute
hepatitis B has an adequate positive effect. «Azdetox» dose not have side effects in patients with acute
hepatitis A, B, C and requires an expansion of indication for prescribing for these diseases.
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OZET

Giiniimiizde havacilik sektoriinde on plana cikan insansiz hava araglarmin (IHA) aerodinamik
verimliligini etkileyen kanat profillerinin (Airfoil) gelistirilmesi ve kullanimiyla ilgili ¢alismalar
popiilerligini korumaktadir. Airfoil, hava araglarinda kanadin hiicum kenarindan firar kenarina kadar
uzayabilen, kanat ve pervaneler arasinda hava basing farki olusturarak farkli tagima ve itki kuvvetleri
iiretebilen enlemesine kesit formundadir. Airfoillerin yiiksek tasima katsayis1 ve itki kuvveti iiretmesi
amagclanirken siiriikleme katsayisinin diisiik olmasi beklenir. Ancak bunu yaparken iiretimi kolay airfoil
dizayn edilmesi gerekir. Kanat tasarimi yapilirken dogru airfoil se¢gmek, tagima/siiriikleme oranini
arttirarak hava araci igin gerekli gii¢ kaynagmin daha az enerji gekmesini saglar. Sabit kanatl THA’lar
icin, airfoil veri tabaninda kayith tiretimi ve tasarimi tamamlanmig airfoiller bu galigma kapsaminda
degerlendirilmistir. IHAO ve IHA1 kategorisindeki insansiz hava araglari maksimum 30 m/s hiza
ulasabilmekte, agirligl ise 1-25 kg arasinda degismektedir. Bu kategorideki insansiz hava araglari
genellikle egitim ve planér modelinde oldugundan airfoillerin bu tiir mini IHA’larda kolay ve pratik
iretilebilir olmasi beklenir. Bu tarz hava araglarinin aerodinamik verimliligini arttirmak i¢in airfoillerin
arasinda iiretilebilirlik, verimlilik, tasima katsayisi, kamburluk orani, kalinlik orani gibi parametreler
arasinda karsilastirmalar yapilarak en iyi airfoil segilmesi amaglanmistir. Ayni zamanda yiiksek
manevra kabiliyetine sahip olmasi i¢in aerodinamik verimliligi yiiksek olmasi gerekmektedir. Belirlenen
hiz (30 m/s) ve Reynold (235000-245000 araliklarinda) degerlerindeki airfoillerin XFLRS5 programu ile
analizleri yapilmistir. Airfoillerin performansi alt ve {ist kanat bdlgesinin basing farkinin artmasiyla
olusan tasima katsayisina baglidir. Bu nedenle, iiretilecek olan airfoilin tasariminda en iyi performans
saglayan NACA4412, CLARKY, MHI115, USA35B profilleri kullanilmak iizere belirlenmistir.
Belirlenen bu kanat profilleri XFLRS5 programinda analizleri yapilarak iiretim i¢in zorluk yasatacaklar
ayrica belirlenmistir. Performansi yiiksek bir kanat profilini iiretirken profillerinin i¢ kisimlarina olan
ani girintiler, sivri u¢lar iiretim kisminda zorluk ¢ikarmaktadir. Bu profiller MH115 ve CLARKY olarak
belirlenmistir. Bu sonuglar dogrultusunda iki profilin birbiri tizerindeki uyumuna bagh olarak Profili2
programiyla pargalar birlestirilmistir. Secilen airfoillerden ugus performansi yiiksek bir airfoil ile
tiretilebilirligi kolay airfoil Profili2 programiyla birlestirilerek hem simetrik hem de ugus performansi
yiiksek kanat profili elde edilmistir. Elde edilen kanat profilinin SolidWorks-Flow Simulation
eklentisiyle akis simiilasyonu yapilarak kanat ucu vorteksleri incelenmistir. Sonug olarak NACA4412
ve MH115 birlestirilerek KIRFOIL40 adin1 verdigimiz yeni bir airfoil tiiretilmistir. Incelenen ugus
kosullarinda tretilen KIRFOIL40 ile MH115’in O hiicum agisinda cl/cd oran1 64’ten 77°ye, 0 hiicum
acisindaki maksimum tasima katsayis: 1.3’ten 1.5’e kadar yiikseltilirken NACA4412’nin siiriiklenme
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katsayisinin diisiikliigii, iiretim i¢in geometrisinin kolayligindan faydalanilarak hiicum acis1 13.5°ten
16’ya yiikseltilmis yeni bir airfoil tasarlanmustir.

Anahtar Kelimeler: Kanat Profili, Ucus Performans Parametreleri, Stabil Ucus, Aerodinamik
verimlilik

ABSTRACT

Today, studies on the development and use of wing profiles (Airfoil), which affect the aerodynamic
efficiency of unmanned aerial vehicles (UAVSs) that come to the fore in the aviation industry, maintain
their popularity. In aircraft, it is in the form of a transverse section that can extend from the leading edge
of the wing to the trailing edge and can produce different transport and thrust forces by creating an air
pressure difference between the blade and propellers. While airfoils are intended to produce high drag
coefficient and thrust force, it is expected to have a low drag coefficient. However, while doing this, an
easy-to-produce airfoil should be designed. Choosing the right airfoil while designing the wing in UAVs
increases the carry/drag ratio and ensures that the power source required for the aircraft draws less
energy. For fixed-wing UAVSs, airfoils listed in the airfoil tools database with production and design
were evaluated within the scope of this study. UAVs in the UAV0 and UAV 1 categories in the database
can reach a maximum speed of 30 m/s, and their weight varies between 1-25 kg. Since UAVS in this
category are generally in training and glider models, airfoils are expected to be easy and practical to
produce in such mini-UAVS. In order to increase the aerodynamic efficiency of such aircraft, it is aimed
to select the best airfoil by making comparisons between parameters such as manufacturability,
efficiency, transport coefficient, hump ratio, thickness ratio. At the same time, it is supposed to have
high aerodynamic efficiency to have high maneuverability. The airfoils in the determined speed (30 m/s)
and Reynold (the ranges from 235000 to 245000) were analyzed with the XFLR5 Program. The
performance of the airfoils depends on the carrying coefficient, which is formed by the increase in the
pressure difference of the lower and upper wing regions. For this purpose, NACA4412, CLARKY,
MH115, USA35B profiles that provide the best performance have been determined to be used in the
design of the airfoil to be produced. These wing profiles were analyzed in the XFLR5 Program, and it
was determined that they would cause difficulties for manufacturing. While producing a high-
performance wing profile, sudden indentations and pointed ends in the inner parts of the profiles cause
difficulties in the production part. These profiles are designated as MH115 and CLARKY. According
to these results, the parts were combined with the PROFILI2 Program depending on the compatibility
of the two profiles on each other. An airfoil with high flight performance from the selected airfoils is
combined with the airfoil PROFIL2 Program, which is easy to produce, to obtain a wing profile that is
both symmetrical and with high flight performance. The wing tip vortices were investigated by
performing flow simulation of the obtained airfoil with the SolidWorks-Flow Simulation plug-in. As a
result, a new airfoil, which we call KIRFOIL40, is obtained by combining NACA4412 and MH115.
With the KIRFOIL40 airfoil produced under the studied flight conditions, the MH115's cl/cd ratio at 0
angle of attack was increased from 64 to 77, and the maximum carrying coefficient at 0 angle of attack
was increased from 1.3 to 1.5. Thus, a new airfoil has been designed with an angle of attack increased
from 13.5 to 16.

Keywords: Airfoil, Flight Performance Parameters, Stable Flight, Aerodynamic efficiency

1 GIRIS

Her gecen giin gelismekte olan teknoloji sayesinde insan yasaminin git gide kolaylagmasi ve bu
gelisimler sonucunda da yeni ihtiya¢larin dogdugu aciktir. Bu olusan ihtiyaglarin giderilmesi amaciyla
kullanilan yeni teknolojilerden biriside insansiz hava araglaridir. Bu ¢alismada insansiz hava araglarinda
kanat profili eniyilemesi yapilarak hava tasitlari {izerindeki aerodinamik karakteristiklerin iyilestirilmesi
ve gelistirilmesine yonelik tekniklerden bahsedilmektedir. Kanat profili gévdesinin esas olarak iki
aerodinamik kuvvetiyle iiretecek sekilde tasarlanir: kaldirma kuvveti olarak adlandirilan serbest akis
akigina dik ve siiriikleme adi verilen serbest akis akisi yoniinde direngli bir kuvvet olarak tanimlanmistir
[1]. Airfoil; kanat, pervane, diimen gibi bir akigskan igerisinde hareket eden {iriinlerin 2 boyutlu kesiti
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olarak ifade edilir. Herhangi bir akigskan igerisinde (hava, su gibi) hareket halinde olan tasitlara
kaldirma/siiriiklenme (lift/drag) oranini vermek amaciyla tasarlanmistir. Kanat profili segiminde yapisal
parametreler bulunmaktadir. Bunlar baslica hiicum agisi, hiicum kenari, firar kenari, veter dogrultusu
(uzunlugu) ve kamburluk egrisidir. Havada hareket eden ya da bir hava akiminin etkisinde kalan her
tirlii arag ve yapilarin {izerine, aerodinamik kuvvet ve momentler etki eder. Bu kuvvet ve momentlerin
bulunmasi, akim seklinin ve yapisinin belirlenmesi, tasarim agisindan biiyiik 6nem tagir [2]. Hiicum
acist; hareket dogrultusu ile serbest akis yonii arasindaki acidir. Bu agmin biiyiikligi kaldirma
kuvvetiyle de dogrudan iliskilidir. Hiicum kenari; kanat profilinin 6n kisminda akiskan ile ilk karsilastigi
u¢ kisimdir. Firar kenari; kanat profili izerinden akan akigkanin kanadi terk ettigi kenara denir. Ugaklar
icin aerodinamik karakteristikler, Siirlikleme Katsayis1 (CD), Tasima Katsayisi (CL), Moment
Katsayilarinin (CM) biyiikligii ile ifade edilir [3]. Flap ve kanatgik gibi bilesenleri tizerinde barindirir.
Veter dogrultusu; bir kanat profilinde hiicum ve firar kenarlarindan gecen dogru olarak tanimlanir.
Hiicum ve firar kenar1 arasindaki uzakliga ise veter uzunlugu denir. Kamburluk egrisi; kanat profilinin
iist ve alt ylizeylerine esit uzaklikta olan ¢izgidir. Simetrik bir kanat profilinde bu egri bulunmamaktadir.
Yiiksek tagima kuvveti olugturmak i¢in farkli kanat profilleri arasinda dizayn optimizasyonu yaparak su
sonuglar1 elde edilmistir. CL ’nin maksimum, CD’ nin minimum, dolayisiyla L/D’ nin maksimum
oldugu kanat profili RAE2822 olarak tespit etmislerdir. Bu ¢alisgmada RAE2822 kanat profilinin
secilmesi Alonso ve arkadaslarinin yaptigi1 ¢alismalar sonucudur [4]. Airfoil veri tabaninda kayitli farkli
serilerin (NACA, MH, BOEING gibi) 6rneklerine ulasilabilir. Bu serilerde belirli parametrelere sahip
insansiz hava araglari ic¢in tasarlanmis profiller mevcuttur. Bu profiller segilirken tasima katsayisi,
siirikleme katsayisi, profil diizeni, yunuslama momenti, kamburluk ve kalinlik oranlar1 géz oniine
almmaktadir. Giiniimiizde yaygin kullanimdaki profillerde diisiik hizda tagima katsayisinin alabilecegi
en biiyiik deger 1,2-1,6 civarindadir [5]. Ayni zamanda da ses alti hizlarda yiikler lineer tagima
araligindaki viskozitesiz panel metotlar1 ile belirlenebilir [6]. Kanat profil tasarimi yapilmadan once
kullanilacak profiller analiz edilir. Airfoil veri tabani incelenerek giliniimiizde kullanilan tiim kanat
profilleri isterler dogrultusunda kontrol edilir. CLARKY ve simetrik NACAO0012 kanat profillerini
modelleyerek farkli hiz ve hiicum agilarinda ¢oziimler elde etmiglerdir. Calismanin amaci, geometrik
degisikligin serbest akim bolgesindeki profiller etrafindaki akisa etkisidir. Havacilikta ¢ok biiyiik 6neme
sahip olan aerodinamik dizaynin akiga etkisi hakkinda yorumlarda bulunmuslardir [7]. Hava veya diger
gazlarin hareketi ile ilgilenen ve bu hareketler esnasinda olusan kuvvetleri hesaplayan bilim dalina
aerodinamik denir. Istenilen parametreler dogrultusunda veri tabaninda uygun gériilen kanat profilleri
XFLRS programina aktarilarak karsilastirilir. Karsilagtirilan kanat profilleri ugusun gerceklesecegi
reynold ve Mach degerlerine gore; istenilen tasima katsayisina hangi agida ulastigi, bu agidaki siirtiinme
kuvveti ve tagima katsayisinin siirilkleme kuvvetine orani, kanat profilin ulagtigt maksimum tasima
katsayisi ve agisi, 0 derecede {irettigi tasima katsayisi degerleri géz oniine alinarak incelenir. Kullanimi
uygun goriilen veya ucus performans parametreleri yiiksek olan kanat profilleri tiretilecek olan yeni
kanat profilinin yapiminda kullanilmak amaciyla son revizesi yapilir. Bu galigmada secilen CLARKY
kanat profilinin profili2b programinda eniyilemesi yapilarak daha yiiksek ugus performansina sahip
profiller elde edilecektir. Tagima kuvveti ile dogru orantili olan tagima katsayisinin CLARKY kanat
profilinde simetrik kanat profiline oranla daha yiiksek oldugu gériilmektedir [8-10].
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2 METOT VE YONTEMLER

XFLRS5 programi kullanilarak insansiz hava araci i¢in belirlenen REYNOLDS araliginda (235000-
250000) ugus karakteristik degerleri incelenmistir. Program tizerinde kanat profilinin yapisi, koordinat
sistemine gore ¢izimi ve farkli hiicum agilarina gore iirettikleri tasima kuvvetleri goriilebilmektedir.
Sekil 1’de XFLRS iizerinde bir 6rnek kanat profili gosterilmistir.

-4

Sekil 1: Ornek bir kanat profili

Kanat profilinde (Airfoil) kanadin kambur olan {iist kisminda akiskanin izleyecegi yol, kanadin alt
kismina gore daha fazladir. Bu sebeple iistteki akiskan daha hizli hareket eder ve akigkanin basinci alt
ylizeye gore daha disiik kalir [11-13]. Olusan bu basing farki aerodinamik tagima kuvvetini (lift)
olusturur (Sekil 2.a ve Sekil 2.b’de olusan tagima kuvvetleri gosterilmistir).

e
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Sekil 2.a: profili2 programi tagima Sekil 2.b: Tasima Katsayisi olusumu
katsayis1 goriiniimii sematik gdsterimi
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Herhangi bir kanat profili program aracilifiyla analiz edildiginde programin ara yiiziinde
degerlendirilmek tizere 5 farkli grafik veri degeri elde edilir. Bu grafikler; Cw/a, Ci/a, Cp/a, (CL/Cp)
/CL, (CL/Cp) /o olarak tamimlanir, sekil 3’te gorildiigii gibidir. Bu grafiklerin yorumlanmasi ve
degerlendirilmesi asagida incelenecektir.
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Sekil 4: Ci/o (Tagima Katsayisi-Hiicum Agisi Grafigi
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Kanat profillerinde sekil4’te incelenen grafik 0 hiicum agisindaki tasima katsayisi, egrinin lineerligi,
dogrusalligi (kararliligi), maksimum tasima katsayisi ve buna ulastigi hiicum agisi degerleri
goriilmektedir. Kanat profilinin 0 hiicum ag¢isindaki tasima katsayisi ugak kanadmin higbir ek itki
sistemine ihtiya¢ duymadan kaldirabilecegi yiikii ifade eder. Bu degerin yiiksek olmasi ucaga yapisal
olarak verim katar bununla birlikte giic harcanmasini veya yakit tasarrufu saglar. Egrinin dogrusalligi
ucus karakteristigi i¢in onemlidir ¢iinkii lineer olmayan egriler ugus sirasindaki kararsizligini ve erken
stall’a girmeyi ifade eder [12-13]. Bu grafigin kararsizlign tasima katsayisinin profilde diizenli
tretilmedigini ve ani sonuglar ile azalig yasanabilecegini ifade etmektedir. Profilin maksimum ulagtig
tagima katsayis1 ve bu degerdeki hiicum agis1 u¢agin hizini, akrobatik manevra kabiliyetini belirler.
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Ayrica hangi
vermektedir.

hiicum agilarinda tagima kuvvetlerinin artip azalmasi orani hakkinda bilgilerde
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Sekil 5: Cw/a. (Moment- Hiicum Agisi)

Kanat profiline farkli hiicum agilarinda etkiyen moment kuvvetlerinin gosterildigi sekil 5’te gosterilen
grafiktir. Grafikteki degerlerin birbiri ile zit ve olabildigince diisiik olmasi istenilir.

Kanat profilinin farkli hiicum agilarinda olusturdugu siiriiklenme katsayilar1 Sekil 6.a’da goriilmektedir.
Stirliklenme kuvveti her zaman etkin kuvvete ters yondedir. Bu yilizden kanat profili iizerindeki
stiriklenme katsayisinin minimum olmast istenir. Sekil 6.b’deki grafikte ise profilin verimi gozlemlenir.
Kanadin olusturdugu tasima katsayisinin siiriikklenme katsayisina orani ve bunlarin hiicum agisina gore
degisimi gozlemlenebilmektedir. Bu degerin yiiksek tutulmasi beklenir.
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Sekil 6.a. Cp/a (éﬁrﬁk]énme Sekil 6.b. (CL/Co) /o

((Tasmma/Siiriiklenme

Katsayisi-Hiicum Agist .
katsayis1) / Hiicum agist

Sabit kanatli THA’lar igin kanat profili tasarimi yapilirken dikkat edilecek parametreler asagidaki
gibidir:

Agirlik; maksimum 4 kg sinir kosulu, azami kalkis agirligi 4kg’yi gegcmemelidir.
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. Itici tip motor, iistten kanat, trapez geometri, konvansiyonel kanat tipi 6zelliklerine sahip,
° Ortalama ugus siiresi 5 dakika,

. Seyir hiz1 10<x> 25 (Bayraktar mini [HA referans alind1.),

. Kalinlik orani; 6 = tm% =10<6< 14,

o Kamburluk orani; y = em% =1l<y<4,

] Kanadin tagima katsayis1 ¢;, = oS

o Stabil ugus kurallara uygunluk [L=W], [T=D] ve % = %

o Farkli REYNOLDS degerlerine gore ucus hizlar1 dikkate alinacaktir.

Bu projemizde yukarida belirtilen kriterler dogrultusunda {iretilebilirligi zor fakat yiiksek performansh
kanat profili ile tiretimi kolay fakat performans degerleri nispeten diisiik kanat profillerini birlestirerek
verimli ve yiiksek parametrik degerlere sahip yeni bir kanat profili tasarlamaktir.

3 TARTISMA VE BULGULAR

Belirlenen kriterler goz Oniine alinarak kanat profili veri tabanindan segimler yapilmis ve grafik
degerleri, yorumlanmasi yapilarak tablo 1°de gosterilmistir.

Tablo 1. Kaydedilen bir kisim 6rnek profiller

AIRFOIL o at Cpoata C./Cpat a Cvata aatmaxC. | CLata=0
C.:0.53
MH 115 -1,92 0,008 79,46 -0.081 13,5 0,7419
GEO 595 0,86 0,0086 61,821 -0,9324 7 0,445
NACA 4412 0,32 0,009 68,75 -0,1062 17 0,49729
NACA 2415 2,13 0,011 67,91 -0,0566 18 0,23048
S4320 0,4164 0,0093 78,79 -0,0951 10,5--1,23 0,482
BOEING 106 0.82 0.0097 55,375 -0,082 1,368’a=15 0,401
EPPLER 396 -1,46 0,013 60,9 -0,17 9,5 0,7
DAVID BASIC 2,4 0,013 59,7 -0,032 1.11a=11 0.14
B24
MH 70 1,79 0,009 56,78 -0,0557 14 0,3521
CLARKY 1,325 0,012 77,35 -0,072 a=14 0,553
cl=1,39

Veriler degerlendirilmis ve yiiksek performansli CLARK-Y, MH115, USA35B ve NACA4412
profillerinin parametreleri kullanilarak yeni bir kanat profili tasarimi yapilmak istenmektedir. Bu kanat
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profilleri XFLR5 ve Profili2B programlarinda birbirleri ile olan uyumlan karsilagtirilmigtir. Bunun
ornegi Sekil 7°de goriilmektedir.

Sekil 7: NACA4412 ve MH115 Profillerinin Karsilastirilmasi

Yapilan karsilagtirmalar sonucunda CLARK-Y profili ile NACA 4412’nin yaklagik olarak ayni
degerlere sahip oldugu ayni zamanda iiretimlerinin de zor olmadig1 gézlemlenmistir. Segilen diger
profiller ile aymi karsilagtirmalar yapilmis ve aradigimiz kriterlere uygun olarak NACA4412 ile
MHI115’in birlikte olusturulmasimna karar verilmistir. NACA4412 profili iretilebilirligi kolay
oldugundan ve MH115 profilinin de NACA4412’den daha iyi performansa sahip oldugundan dolay1
ikisinin birlesiminden yeni bir profil olusturulmasina karar verilmistir. Tasarimi1 yapilacak ugak i¢in
kaldirma katsayis1 0,67 olarak alinmistir. Bu parametre géz oniine alindiginda se¢imi yapilan yaklasik
10 kanat profili tercih edilmemistir. Uretilebilirlik ve aerodinamik 6n planda tutuldugunda 3 kanat
profili 6n plana ¢ikmistir. Amacimiza en uygun olan bu profiller birbirleri ile karsilastirildiklarinda
NACAA4412’nin iiretilebilirliginin yiliksek ancak performans olarak diisiik oldugu MH115°de bunun tam
tersi oldugu goriilmektedir. Bu iki kanat profili harmanlanip analiz sonuglari incelenmistir. Kanat profil
’inde 450000 Reynold degeri ve hiicum agis1 O derecede 0.67 CL'ye sahip oldugu goriilmistiir. 13
derecelik bir agida 1,6 CLmax Ve 106,2 CL/CD degerleri goriilmustiir.

Sekil 8.a. MH115 Ci/a grafigi Sekil 8.b. NACA4412 Ci/o. grafigi
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Sekil 9: KIRFOILA40 Ci/o. grafigi
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Sekil 8.b’de goriildiigii gibi NACA4412’nin iiretimi kolay olmasma ragmen belirlenen ugus
kosullarinda maksimum 1.29 tagima katsayisina 14 derecede ulasabildigi gbzlemlenmektedir. Ayrica
maksimum tagima katsayisina ulastigi degerde egrinin lineerligi bozulmustur bu demek oluyor Ki airfoil
ucus sirasinda kararsizlik gosteriyor. NACA4412 giivenli ugus kosullarini 8 derece igin tagima katsayisi
1,17 olarak saglamaktadir. Cl/Alpha grafiginin dalgalanma olmadan dogrusal sekilde artmasi
istenmektedir. Ciinkii grafikteki dalgalanma tagimanin karasiz oldugunu bu Reynold degeri veya hiz
kriteri i¢in diizensiz, dengesiz olarak olustugunu ifade eder. Bu yiizden grafik degerlendirilirken kirilma
veya ani girintilerin bagladig1 nokta airfoil igin stabil giivenli ugus i¢in maksimum sinir kosulu olarak
kabul edilir. Sekil 8.a’da MH115’in belirlenen ugus kosullarinda maksimum 1.43 tasima katsayisina 13
derecede ulasabildigi gozlemlenmistir. MH115 stabil, lineer bir ucus karakteristigi gosterse ve iyi bir
tagima katsayisina ulassa da airfoilin 13 derecelik hiicum agis1 erken stall’a girmeye sebep olacaktir.
IHA’nin erken stall’a girmesi ugus kontroliiniin azalmasina sebep olacaktir. Bu yiizden MH115’in erken
stall’a girmesi, hiicum agisinin diisiik olmasi, iiretiminin zor olmasi, diisiikk hizlarda tutunmasinin zor
olmas1 gibi nedenlere karsilik tasima katsayisinin yliksek olmasi ile NACA4412’nin diigiik performans
verilerine karsilik iiretiminin kolay olmasi kriterleri géz oniine alindi. Yapilan analizler sonucu
airfoillerin istenilen degerleri KIRFOIL40’ta toplanmistir. Sekil 9’da goriildiigii iizere NACA4412 ve
MH115 airfoiller’i birlestirilerek olusturulan KIRFOIL40 kararli ugus performansi sergilemektedir.
Egrinin lineerligi bozulmadan 1.63 maksimum tasima katsayisina ve 14 derecelik hiicum acisina
ulagsmigtir. Tagima katsayisi ve hiicum agis1 gelistirilmistir.
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Sekil 10.a’da gortldigii gibi NACA4412’nin tagima katsayisinin siiriiklenme katsayisina oraninin farkl
hiicum agilarindaki degerleri gosterilmistir. Airfoil secimlerinde bu grafik degerlerinin yiiksek tutulmasi
istenir ¢iinkii bu deger ne kadar yiiksek olursa kanat profilinin olusturdugu tasima kuvvetlerinin ayni
hiicum agisindaki siirtiinme katsayisina oranini belirtir. Bu oranin yiiksek olmasi ugaga akrobasi
kabiliyeti ve kolay manevra yetenegini arttirir. Sekil 10.a ve Sekil 10.b de goriildigii gibi NACA4412
ve MH115 airfoiller’i yaklasik olarak 80’¢ kadar ulagmistir. Bu airfoiller KIRFOIL40’a kiyasla
degerinin diigiik olmasinin yan1 sira egrideki bozukluk, ani girinti ¢ikintilar airfoilin kararsiz bir tutum
sergiledigini gosterir. KIRFOIL40ile NACA4412 ve MH115 analiz verileri kiyaslandiginda,
KIRFOIL40’m daha yiiksek bir tagima siiriikleme oranina daha lineer bir sekilde ulastig
gozlemlenmistir.
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Sekil 12: SolidWorks-Flow Simulation eklentisiyle akis simiilasyonu

4 SONUCLAR

Bu ¢alisma da airfoil veri taban1 incelenerek hesaplanan Reynold araliginda ve farkli hizlarda airfoillerin
tagima katsayilari, siiriiklenme katsayilari, iiretilebilirlik gibi parametreler karsilastirilmistir. XFLRS
programi yardimiyla teorik bilgilerin analizleri yapilmig ve ugus parametreleri degerlendirilmigtir.
Sonuglar incelendiginde ugus performansi yiiksek airfoillerin ugus parametrelerinin degeri arttikca bu
tir mini {HA’larda kullanimmin ve iiretiminin zorlastig1 goriilmektedir. Airfoil firar kenarmdaki
girintiler, sivrilikler iiretim alaninda zorluk ¢ikarirken basing farkindan dolay1 olusturduklar tagima
katsayilari ve hizlan yiiksektir. Belirlenen ugus kosullarini saglayan airfoiller {iretim kolaylig1 ve yiiksek
ucus verileri bakimindan degerlendirilerek veriler kaydedilmistir. Secilen airfoillerden ugus performansi
yiiksek bir airfoil ile iiretilebilirligi kolay airfoil Profili2 programiyla birlestirilerek hem simetrik hem
de ugus performansi yiiksek kanat profili elde edilmistir. SW flow simulation da yeni airfoilin akis
analizleri yapilmis ve kanat ucu vorteksleri incelenerek arzu edilen geometrilere ulagtigi goriilmiistiir.
Secilen airfoiller Profili2 programinda diizenlenerek tekrardan XFLRS5 programinda incelenerek veri
degisimlerinin uyumlu oldugu gézlemlenmistir. Bu ¢alisma sonucunda elde edilen tiim veriler birlikte
degerlendirilerek NACA4412 ve MH115 birlestirilip KIRFOIL40 adimi verdigimiz yeni bir airfoil
tiiretilmistir. Incelenen ucus kosullarinda iiretilen KIRFOIL40 ile MH115%in 0 hiicum agisinda cl/cd
orani 77’°den 98’e, 0 hiicum agisindaki maksimum tagima katsayis1 1.35’ten 1.6’ya kadar yiikseltilirken
NACA4412’nin siiriiklenme katsayisimin - diigiikliigii, iiretim igin geometrisinin kolayligindan
faydalanilarak hiicum acist 13.5’ten 15°e yiikseltilmis yeni bir airfoil gelistirilmistir.
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OZET

Diinyadaki enerji talebinin hizla artis gosterdigi giiniimiizde, iilkeler temiz, ucuz ve alternatif enerji
kaynaklarina ulagmak i¢in yatirnmlar yapmaktadir. Bu enerji talebinin karsilanmasinin yani sira egzoz
emisyonlarin olusturdugu kiiresel 1sinmanin kontrol altina alinmasi uluslararasi anlagmalar ile zorunlu
hale gelmistir. Ulkemizde kullanilan dogalgazin tamamina yakini1 boru hatlariyla veya LNG olarak ithal
edilerek dogrudan kullanilmakta veya depolanmaktadir. Enerji kaynagi olarak dogalgazin kesintisiz
olarak tiiketim taleplerini karsilamasi; verim, tasima ve yatirnm maliyetleri gibi faktdrler hesaba
katildiginda 6nemi agik¢a anlasilmaktadir. Tletim sistemiyle arz kaynaklarindan alinan yiiksek basinglt
gaz, blylk ¢apli boru hatt1 sistemiyle uzun mesafelere, dagitim merkezlerine ve depolama tesislerine
basing diigiirme ve Sl¢lim istasyonlartyla (RMS) ulastirilir. Boru hatlar ile iletim sisteminde yiiksek
basig¢l dogalgazin uzun mesafelere taginmasi esnasinda gaz basinci diislis gostermektedir. Basincin
diismesine iletim hatt1 boyunca tiiketim taleplerin artmasi, siirtiinmeye bagl kayiplar ve cografi kosullar
neden olmaktadir. Kritik basing seviyelerinin altina diisiis, tasima miktarlarinin azalmasina ve taleplerin
karsilanmamasi gibi olumsuz sonuglara neden olmaktadir. Dogru konumlandirilan basing istasyonu
sayesinde boru hatlarindaki gazin basinglandirilarak standart yonde ve miktarlarda gaz iletiminin
saglanmas1 miimkiindiir. Enerji politikalari geregi arz kaynaklarinin gesitlendirilmesi, enerji fiyatlarinin
degiskenligi, uzun vadeli anlagmalar, {ilkelerin ihracat kapasiteleri, cografi mesafeler, dogalgaz sondaj
caligmalar1 gibi nedenlerle farkli iilkelerden, belirli miktarlarda, belirli siirelerde gaz ithalat1 saglayacak
alternatif yon, basing ve kapasitelerde calisabilecek kompresor istasyonlarinda uygun borulama
tesisatinin gelistirilmesine gerek duyulmustur. Bu ¢alismada, dogalgaz iletim sisteminde ihtiya¢ duyulan
kompresor istasyonlarinin projelendirme asamasinda bulundugu cografi konumu dikkate alarak ¢ok
yonli, alternatif basing ve debilerde calisabilmesine imkan saglayabilecek kolektor tasarimi yapilmustir.
Boylece, dort farkli gilizergah iizerindeki iletim hatlarinin kesisme bolgesinde bulunan kompresor
istasyonunu hizmeti yapilabilecektir. Bu istasyon farkli yonlere ayrilan iletim hatlarina, degisken
debilerde yoOnlendirme olanagi da saglamaktadir. Kompresor girisine, giris kolektoriindeki alim
yapilmak istenen hat vanalart agilarak verilen gaz, basinglandirilmis olarak istenen yonde ve debide
cikis kolektoriindeki vanalar marifetiyle iletilmektedir. Kiiresel ¢apta artan yatirnmlarda farkli boru
hatlar1 ve depolama tesislerinde boru hatlar1 ag1 g6z oniine alinarak kolektor tasariminin uygulanmasi,
gelecege yonelik degisen piyasa kosullarina uyum saglayacaktir.

Anahtar Kelimeler: Dogalgaz, RMS, Dogalgaz iletim Hatlar1
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ABSTRACT

In today's world, where the energy demand in the world is increasing rapidly, countries are making
investments to reach clean, cheap and alternative energy sources. In addition to meeting this energy
demand, controlling global warming caused by exhaust emissions has become mandatory with
international agreements. Almost all of the natural gas used in our country is directly used or stored by
pipelines or imported as LNG. Uninterruptedly meeting the consumption demands of natural gas as an
energy source; Its importance is clearly understood when factors such as efficiency, transportation and
investment costs are taken into account. The high-pressure gas taken from the supply sources by the
transmission system is transported over long distances, distribution centers and storage facilities by
pressure reducing and measuring stations (RMS) through the large-diameter pipeline system. During the
transportation of high-pressure natural gas over long distances, the gas pressure decreases. The decrease
in pressure is caused by the increase in consumption demands along the transmission line, losses due to
friction and geographical conditions. Decreasing below critical pressure levels causes negative
consequences such as a decrease in transport quantities and not meeting the demands. Thanks to the
correctly positioned pressure station, it is possible to pressurize the gas in the pipelines and to provide
gas transmission in standard direction and quantities. Due to the diversification of supply sources due
to energy policies, variability of energy prices, long-term agreements, export capacities of countries,
geographical distances, natural gas drilling works, etc., appropriate piping installation at compressor
stations that can operate at alternative directions, pressures and capacities that will provide gas imports
from different countries in certain quantities and for certain periods. development was required. In this
study, considering the geographical location of the compressor stations needed in the natural gas
transmission system during the design phase, a multi-directional collector design was made that could
enable it to operate at alternative pressures and flow rates. Thus, the compressor station located at the
intersection of the transmission lines on four different routes will be able to serve. This station also
provides the possibility of routing the transmission lines separated in different directions at variable flow
rates. The gas supplied to the compressor inlet is transmitted, pressurized, in the desired direction and
flow rate, by the valves in the outlet collector. Considering the pipeline network in different pipelines
and storage facilities in the global increasing investments, the application of the collector design will
adapt to the changing market conditions for the future.

Keywords: Natural Gas, RMS, Natural Gas Transmission Lines

1. GIRIS

Diinya ¢apinda dogal gaz talebi her y1l %1,7 oraninda artis gosterdigi ve 2040 y1lia kadar yaklasik %50
artacagi beklenmektedir. Talep artis1 Cin’de enerji kaynagi olarak kdmiirden dogal gaza gecis, 6zellikle
biliyiik gaz kaynaklarina sahip Ortadogu, Afrika’da ki endiistriyel yatinmlar ve gelismekte olan
ekonomilerden kaynaklandig1 gozlemlenmistir[1-3].

Jerome G.Egbe (2016) Kurulum maliyetlerinin minimizasyonuna dayali bir dogalgaz boru hatti
sebekesi tasariminin optimizasyonu lizerine bir caligma yapmustir. Geligsmis maliyet tahminini bilgisayar
programi kullanarak, farkli dogalgaz boru hatti sebekelerinin kurulum maliyetleri ile insaat sermayesini
kargilagtirarak kritik parametrenin borularin ¢api oldugu sonucuna varmigtir [2-5]. Borularin ¢apr ile
kompresor istasyon sayilar1 arasinda iliski kurarak sebekenin kurulum maliyetlerinin diistiigiinii
hesaplamiglardir. Yasanan gelismelere bagl olarak, kiiresel ¢apta artan dogalgaz talebi Tiirkiye’de de
paralel artig gostermektedir. Kesintisiz arz saglama, artan boru hatlari, devam eden sondaj ¢aligmalari,
uluslararas1 anlagmalar iletim sistemlerime yatirimlarin hizla devam etmektedir [4].
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DOGALGAZ ILETIM VE DAGITIM SEMASI
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Sekil 1. Dogalgaz Iletim Ve Dagitim Hatlar: Semasi

Sekil 1’deki gibi Kompresor istasyonlarinin konumu, ¢alisma kosullari, kapasiteleri vb. birgok degisken
iletim hatlarindaki akis miktarini belirler. Boru ¢aplariin kapasitesinin yeterli oldugu fakat gazin farkli
nedenlerle alternatif kaynaklardan temin edilmesi gerek duyuldugu zamanlarda yatirim gerekli
olabilecektir.

Dogalgazin iiretim kuyularinda baglayan yolculugu, kompresor istasyonlari, LNG depolama tesisleri,
yeralti depolama tesisleri, tiiketiciler, 6l¢iim ve dagitim istasyonlarina kadar iletim hatlariyla Sekil 1°de
semadaki gibi devam etmektedir. Depolama sistemlerinden olan yeralt1 ve LNG depolama, iletim
hatlarina baglanarak tiiketim noktalarina ulagir[6-8]. LNG depolama tesislerinde sivi halde bulunan
dogalgaz ise gazlastirilarak iletim hatlarina verilir. Depolama sistemleri iletim hatlarinin sigortasi
konumdadir. Ihtiyac¢ fazlas1 gaz bulunan donemlerde depolama sistemlerine yiiksek basingli olarak
depolanir. Tiikketim artisinin oldugu, olagandisi durumlar veya iletim hatlarindaki yasanabilecek ariza
vb. durumlarda iletim hatlarina tekrar verirler [4-7].

2. MATERYAL VE METOT

Endistriyel bir kompresor tesisi incelendiginde Sekil 2’deki gibi akis semasi goriilmektedir. Mavi
borular ile kompresdr istasyonuna giris hatti iizerinden gelen gaz, kirmizi borular {izerinden istasyondan
basinglandirilarak iletim hattina baglanir. Mavi borular diisiik basing, kirmiz1 borular yiiksek basing,
yesil renkli vanalar agik konumu ve kirmizi renkli vanalar kapali konumu ifade etmektedir [4-6].
Basinglandirilan akigin yonii iletim hattt yoniinde olacaktir. Basinglandirmaya gerekmeyen veya
istasyon icine alinmamasi gereken olagan dis1 durumlarda ise gaz bypass hatt1 iizerinden akar. Istasyon
girig ve ¢ikis vanasi kapali, bypass vanasi agik konuma getirilir. Akis miktar1 ve basinci: iletim hattt
titketim miktarlarina, ¢alisgan kompresor sayist ve tiiketim miktarlar1 gibi birgok degiskene baglidir.
Kompresor ¢ikis hatt1 iizerinde 6l¢lim istasyondan gelen debi, basing, sicaklik degerleri istasyon kontrol
sistemde goriintiilenir ve kontrol edilir.
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Sekil 2. Kompresor Istasyonu Gaz Akis Semast
KOLLEKTOR GENEL GORUNTMTU ARZ KAYNARLARS VE TORETIM
80LGELERI D)
KOMPRESOR GIRl§
LNG ALIM VE TUKETIM
BOLGELERI(C)

<2

YEDEX MAT CIKISI { A )

Sekil 3. Kollektor Genel Goriiniimii

Boru ¢aplarmin kapasitesinin yeterli oldugu fakat gazin farkli nedenlerle alternatif kaynaklardan temin
edilebilecek senaryo olusturulmugtur. Tasarlanan kollektor: dort farkli gilizergdh iizerindeki iletim
hatlarinin kesigme bolgesinde veya yakin kompresor istasyonunda kurulacaktir.

Kollektor Sekil 3’ de borular, baglanti pargalari, uzaktan kontrollii oransal vanalar, kiiresel vanalar, ¢ek
vanalar ve 6l¢lim ekimanlarindan olusturulmus modeli ifade etmektedir Giris ve ¢ikis kollektorii olarak
adlandirilan ana borulama olusturularak, dort ayr1 cografi yonde iletim saglayan borulama ile
birlestirilmistir. Giris kollektoriine dort ayn giris, ¢ikis kollektoriine dort ayri ¢ikis baglanti borulamast,
oransal kontrollii vanalar1 ve 6l¢iim ekipmanlari yerlestirilerek ana model olusturulmustur. Oransal
vanalar dort farkli iletim hatt1 borulama girislerinde bulunmaktadir. Oransal olarak debi kontrolii, iletim
hatt1 basinglarina goére farklilik gostermektedir. Oransal vanalarin yiizdesel olarak konumu o6l¢tim
cihazlarindan(ultrasonikmetre) gelen verilere gore ayarlanabilecektir, baglandigi ve farkli basinglar olan
tesisatlarda kullanilma 6zelligine sahiptirler.

Kiiresel vanalar ise kollektor baglant1 yerlerinde konumlandirilmigtir. Bypass hatlar1 dizayn edilerek
basing farklarinda agma, kapama yapmaya imkan saglanacaktir. Giris kollektdriine baglanan dort farkl
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borulama iizerinde ¢ek vanalar konumlandirilmis ve ters akisi engellenecektir. Vanalarin renkleri yesil
acik, kirmizi kapali oldugunu ve sar1 renkli oransal vanalarin yiizdesel konumu ifade eder. Agik olan
vana boru gibi davranis sergiler akis devam eder, kapal1 vanalar ise akisa engel olur.

Kolletor ¢aligma kosullari, giris en az bir iletti hattindan giris yapilmasi gerekirken, ii¢ farkl giristen
gaz alimina uygundur. Cikis i¢in durum giris kolektoriine benzer en az bir ilettim hattina agik olmasi
gerekirken, ii¢ farkli iletim hattina ayn1 anda gaz gonderilmesine uygundur.

Sekil 4’te caligsma matrisinde ¢aligma senaryolar1 matris olarak verilmistir. Burada;
A: Yeralti Depolama Tesisleri Iletim Hattt

B: Onemli Tiiketim Bélgeleri iletim Hatt:

C: LNG Depolama iletim Hatti

D: Arz Kaynaklari iletim Hatt:

Seklinde tanimlanmustir. Iki ana ¢alisma sartlar1 kabulii yapilan tasarimda, 1 No’lu ¢alisma kabulii, arz
kaynaklar1 yonii olan “D” Iletim hattindan, dnemli tiiketim bolgelerine uzan “B” iletim hattina dogrudur.
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TEK GIRIS SENARVOLARI IKI CIRIS SENARYOLARI UC CIRIS SENARYOLARI
A B C D A B C D A B C D
CIELS X CIEL3 X CIELS X
CIEL X CIEL3 X
CIKIS X CIKIS X X A B C D
CIKIS X X
CIKIS X X A B C D CIKIS X
CIKIS X X
CIKIS X X X CIKIS X A B C D
CIEL3 X
| A B C D CIKIS X X CIKIS X
CIKIS| X | A B C 1}| A B C D
CIETS X
CIETS X CIEIS X CIEIS | X
CIKIS| X X CIKIS X
CIEI3| X X CIEIS X X
CIEIS X X
CIEKIs| X X X A B C D
A B C D CIKIS| X
[ CIKIS X
CIEI3 | X CIEI3| X X
CIETS X
CIKIS X A B C D
CIETS | X X
CIEKTS | X X CIEI5| X
CIETS X X CIETS X
CIKIS| X X X CIKIS| X X
A B C D | A B C 1}|
CIETS | X CIETS | X
CIETS X CIELS X
CIEIS X CIEI3| X X
CIETS | X X
CIET5 | X X
CIKIS X X
CIKIS| X X X

Sekil 4. Istasyon ¢alisma Matrisi
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Sekil 5. Kollektor 1 No’lu Alternatif Calisma Semast

Sekil 5°de Kompresor giris kollektoriine sadece D iletim hat vanasi agik konumdadir. Kompresor ¢ikis
kolektoriinde ise sadece B iletim hat vanasi agik konumdadir. Standart komprsesdr istasyonlar1 ¢caligsma
sistemdeki gibi ¢alisma semas1 olusturulmustur. Ayrica her iletim yoniinde ultrasonik 6l¢tim sistemleri
mevcuttur. SCADA sisteminde izleme ve kontrolii 6l¢iim miktarlari, vana pozisyonlari, basing, sicaklik

bilgilerine ulagilmaktadir.

Tablo 1. I No’lu Calisma Degerleri

[letim Hatlar1 A B D
Basing (barg) 65 45
Sicaklik (°C) 50 15
Debi (Sm*h) 1000 1000

Tablo 1°de gosterilen 45 barg olarak 1000 Sm?® olarak kompresore sistemine giris yapan gaz, 65 barg
olarak iletim yoniine basinglandirilmaktadir. Barg olarak tesisat igindeki basinc1 gosterir ve atmosfer
basinci ilave edilmemistir. Debi Sm%h birimiyle saatlik basinglandirilan gaz miktarmi ifade eder.
Basinglandirmanin etkisiyle artan sicaklik degerleri °C olarak gosterilmistir (Sekil 6).
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KOLLEKTOR 1.1 ALTERNATIF CALISMA
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Sekil 6. Kollektor 1.1 No’lu Alternatif Calisma Semasi

Arz kaynaklarindan gelen akisa ilave olarak yer alti depolama sisteminden, kompresor giris kollektoriine
gaz alim yapilacaktir. Kompresor giris kollektoriinde, Tablo 2°de gdsterilen A iletim hattina baglantisi
olan 1 No’lu vana agilarak ilave alim kosulu ilk adim1 gergeklesir. 2 No’lu akis kontrol vanasi kademeli
olarak agilarak 6l¢iim sisteminden akis miktari ayarlanacaktir.

Tablo 2. 1-1 No’lu Calisma Degerleri

fletim Hatlar1 A B D
Basing (barg) 40 65 45
Sicaklik (°C) 15 50 15
Debi (Sm*/h) 750 1250 500

Tablo 2’de gosterilen tabloda D hattindan alinan gaz miktarinin azalmasi ve artan tiiketimler nedeniyle,
Yeralt1 depolama sisteminin sigorta gdrevini yerine getirecektir. iletim hattindaki basing kaybinin
dengelenmesi saglanacaktir. Gaz akig miktarlarinin iletimi, miktar1 ve sicakliklar1 gaz degerlerine gore
anlik degislik gdstermektedir.

Iki ana ¢aligma sartlar1 kabulu yapilan tasarimda, 2 Nolu Calisma Kabulu, énemli tiiketim bolgeleri yonii
olan “B” Iletim hattindan, “D” arz kaynaklari iletim hattina dogrudur.
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KOLLEKTOR 2.4 ALTERNATIF CALISMA
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Sekil 7. Kollektor 2.4 No’lu Alternatif Calisma Semasi

Arz kaynaklar1 D iletim hattinda yasanan gelismelere bagl olarak gaz ihtiyacini karsilamak tizere Sekil
3-9°da gosterilen; A ve C iletim hatlarindan gaz alimi yapilarak sistem basmci dengelenecektir.
Kompresor girig kolektoriinde 1 ve 2 No’lu vanalar agilarak ilk adimi gergeklesir. 3 ve 4 No’lu akis
kontrol vanalari kademeli olarak agilarak 6l¢iim sisteminden akis miktar1 ayarlanacaktir.

Tablo 3. 2.4 nolu Calisma Degerleri

Iletim Hatlar1 A C D
Basing (barg) 50 45 70
Sicaklik (°C) 15 15 45
Debi (Sm*/h) 500 500 1000

Standart iletim yOniiniin aksi yonde gaz basinglandirma prosesi gerceklestirilecektir. Ayrica B hattindan
ilave alim yapilmas1 miimkiindiir. Akis kontrol vanalar1 ve dl¢tim sistemden gelen degerler ile sistemin
caligmas1 devem edecektir.

3. SONUC

Dort farkli giizergdh tlizerindeki iletim hatlarinin kesisme bolgesinde bulunan tek bir kompresor
istasyonu ile degisken debilerde yonlendirme ve akis olanag: saglamaktadir. Kompresor girisine, giris
kolektoriindeki alim yapilmak istenen hat vanalari agilarak verilen gaz, basinglandirilmig olarak istenen
yonde ve debide ¢ikis kolektoriindeki vanalar marifetiyle elli farkli calisma alternatifi saglanmaktadir.
[letim hatlarinda olagan veya olagandis1 gaz akis profillerine hizli cevap verilecektir.

Kiiresel ¢apta artan yatirimlarda farkli boru hatlari, depolama tesisleri, LNG depolama ve gazlagtirma
tesislerinden olusan iletim agi, sondaj calismalari ve yeni kesifler gbz Oniline alinarak kolektor
tasariminin uygulanmasi, gelecege yonelik degisen piyasa kosullarina uyum saglayacaktir.
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ABSTRACT

In this study, glass/epoxy (GFRP), carbon/epoxy (CFRP) and glass-carbon epoxy hybrid (GCFRP)
eight-layer composites manufactured by the vacuum assisted resin transfer molding method were
subjected to aging in an artificial seawater, engine oil and diesel fuel environment for 30, 60 and 90
days, after which the effect of aging on the degradation and compression performances of the composite
specimens was examined. For the compression tests, 8 layers of composite plates with dimensions of 33
x 33 cm? were produced using the VARTM method. E-glass (twill) and carbon (plain) fibers were used
as reinforcement elements. Polymer-based RIM135 adhesive and RIMH 137 hardener epoxy resin were
used as matrix material. Compression test specimens were prepared according to the specimen
dimensions in ASTM 3410 test standards. It has been determined that the environment that most affects
the compressive strength of the composites aged in different environments for 90 days is the seawater
environment. It was calculated that the maximum compressive stresses decreased by 25.13% in GFRP
composites, 14.10 % in CFRP composites and 16.51% in GCFRP composites, aged for 90 days in
seawater environment. Considering all environmental conditions, it was concluded that the highest
compression stress values were in CFRP and the lowest compression stress values were in GFRP
composites.

Keywords: Polymer matrix composites, woven fabric composite, hybrid composites, compressive
strength, enviromental degradation.

1. INTRODUCTION

In today's structures, due to the low specific gravity, high strength, fatigue and corrosion resistance of
composite materials, the use of traditional structures is increasing day by day. Especially, the fact that
it provides lower weight and higher strength compared to metal materials in aviation and space
applications reveals the importance of using composite materials. With the development of ultrahigh
modulus carbon fibers, ultra high modulus CFRP composites have been widely used, especially in
aerospace field. Thus, compressive behavior of CFRP has received more and more attention as the
diameter of fiber becomes much smaller. Usually, the compressive strength of CFRP composites is 60—
70% of their tensile strength, and is therefore considered to be a design limiting parameter [1]. In the
past, many studies have been conducted to improve the behavior of fiber-reinforced composites under
longitudinal compression loads.

Kink band is a common condition that occurs in structures under longitudinal compressive stress. The
earliest study of kink band problem trace back to 1960, when Rosen [2] observed the microbuckling of
fibers during the shrinkage of the resin as it was cooled from its curing process. Rosen (1965) proposed
the first model for fiber-reinforced plastic failure under longitudinal compression, which is based on the
in-phase micro-buckling of a two-dimensional layered (fibers and matrix) elastic material with no initial
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imperfection. Argon (1972) proposed that an initial local fiber misalignment would induce fiber bending
and matrix shearing, forcing the material to rotate further in a positive feedback process and leading
subsequently to ultimate failure during compression [3]. Moran et al. (1995) investigated kink band
formation and band broadening in fiber composites under compression loading [4]. A combination of
experimentation and analysis has been used to identify and examine the mechanisms governing the
failure of unidirectional fiber composites under compression [5]. In the design phase of a structure, it is
of great importance to predict the damage behavior of the composite material during the load acting on
it in order to use the composite material efficiently. For example, In terms of composite bearing and
failure, longitudinal compression is a typical loading case and plays an important role in predicting the
damage tolerance of structural components [6]. Medium thickness laminated composite panels are used
in primary structures where compression behavior is often critical to design. Therefore, a comprehensive
understanding of the compression behavior of composite laminates is desirable for the development of
composite aircraft structures [7]. It was concluded that a model should have splitting capability to
determine the compressive response of a laminate, and the compressive strength and mode of failure
(splitting or kinking) are dependent on the interface fracture properties [8]. According to Bishara et al.
(2017) models considered fiber breakage and matrix plasticity and simulated the formation and
expansion of the bending band [9-10]. Mahboob et al. (2017) evaluated the damages that occur because
of tensile and compression tests in flax fiber reinforced epoxy composites by looking at SEM analysis
[11]. Their results showed that the plastic yield of the matrix plays a key role in the formation of the
kink-band, and the degradation of the fibers first occurs at the edge of the kink-band. Aliand Anjaneyulu
(2018) experimentally and numerically compared the mechanical effects of fiber-matrix volume ratio
and fiber orientation under compression load for the fiber-reinforced composite suspension system they
designed [12]. Lietal. (2020) investigated the compression behavior of carbon fiber reinforced polymer
matrix (CFRP) composites, it was concluded that the presence of initial fiber misalignment under the
effect of an axial compression load leads to a significant shear stress concentration that will result in the
plastic yield of the matrix [13]. Four typical stages of the unidirectional fiber reinforced polymer (FRP)
composites compression instability are established: uniform compression, elastic instability, plastic
deformation and plastic instability in which some suggestions on material performance that can be
delayed for each stage propagation are given [14]. Tang et al. (2021) carried out an experimental and
computational study of the longitudinal compression error of continuous carbon fiber reinforced
composites with a 3D printer. It is concluded that the experimental validation demonstrates the
feasibility of computational models for predicting stress-strain curves of 3D printed materials and also
captures realistic longitudinal compression failure behavior[15]. Pimenta et al. investigated the initiation
and propagation of kink bands through an experimental study and numerical modeling [16-17]. Based
on the results achieved, the sequence of events and key features for kink-band formation were identified.
Also, they developed an analytical micromechanical model for kinkband formation in a UD fiber-
reinforced composite, which is based on the equilibrium of an imperfect fiber laterally supported by an
elastic-plastic matrix.

2. MATERIALS AND METHODS
2.1 Preparation of materials and samples

In this study, the mechanical behavior of glass/epoxy (GFRP), carbon/epoxy (CFRP) and carbon/glass
epoxy hybrid GCFRP composite specimens under compression load was investigated. In Figure 1, the
materials used as fibers and matrix used in composite production are shown. In composite fabrication,
the EPIKOTE epoxy system (HEXION) was used as a matrix, RIM 135 was used as resin, and RIM 137
was used as hardener. The mixing ratio of epoxy and hardener was 100:30. Woven-type E-glass (twill)
fiber with a density of 300 g/m? and woven-type carbon (plain) fiber with a density of 300 g/m? were
used as reinforcement elements.
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Plain carbon fiber 2/2 Twill glass fiber

RIMH 137
hardener

Figure 1. Fibers and matrices used in the preparation of composite samples.

Three types of homogeneous composites reinforced with carbon, glass, and glass-carbon fibers were
fabricated with epoxy matrix composites. Composite sample fabrication was carried out using the
vacuum-assisted resin transfer molding (VARTM) method shown in Fig. 2. For the composites, the fiber
fabrics were prepared by cutting them in dimensions of 300 x 300 mm? and 8 layers. The GFRP samples
were prepared by stacking 8 layers of glass fiber fabric, while CFRP samples were prepared by stacking
8 layers of carbon fiber fabric. The GCFRP hybrid samples consisted of 8 layers of fiber in total,
including 2 layers of glass fiber as the top and bottom layers and 4 layers of carbon fiber as the middle
layers. All of the composites left in the vacuum environment were produced by keeping them in a
vacuum environment for one day at 25 °C room temperature as shown in Figure 2.

i

Sequencing of fiber fabrics

Vacuum environment
= ) ~r———

Figure 2. Processes of producing composites with VARTM method.

Table 1 provides the mechanical properties of the adhesive, glass and carbon fibers used in the study.
The fiber/volume ratio was %50.91 for the GFRP composites, %56.06 for CFRP composites, and
%54.20 for GCFRP composites.

Tablo 1. Mechanical and physical properties of used materials as component in composite structure.

Density Modulus of | Tensile strength | Tensile strain
Meterials type (g/cm3) elasticity (MPa) (%)
(GPa)
Carbon fiber 1,79 240 3800 1,6
Glass fiber 2,58 81,50 2306 2,97
Epoxy
(RIM 135, RIM H137) 119 105 70 12
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2.2 Aging and degradation process

For compression tests GFRP, CFRP and GCFRP composite specimens were aged for 30, 60 and 90 days
in artificial seawater, engine oil and diesel fuel environments shown in Figure 3. Artificial seawater
environment; In the laboratory, 35 g of salt was added to a beaker and then tap water was added until
the total mass was 1000 g, by mixing until the salt was completely dissolved in the water, an artificial
sea-water environment was prepared. Shell Helix HX7 10W-40 engine oil was used for the engine oil
environment, and Shell V Power diesel fuel was used for the diesel fuel environment. Each specimen
was wiped with a clean cloth after the aging period and weighed with a Necklife FA precision balance
with 0.1 mg sensitivity. The liquid absorption percentages of the specimens left in different
environments were determined by weighing the dry and wet weights of five compression specimens in

each sample group.

el
ENGINE OlL [#888l DIESEL FUEL
L. hEmg.

Figure 3. The process of placing composites into degradation environments.

2.3 Compression test

Prepared samples; were aged in sea water, engine oil and diesel fuel for 30, 60 and 90 days, respectively.
Compression tests were performed on aged GFRP, CFRP and GCFRP composite samples according to
ASTM 3410 standards [18]. Five retests of each sample type and aging enviromental type were
performed. Shown in Figure 4; the thickness of GFRP composites is 1.90 mm, the thickness of CFRP
composites is 1.85 mm and the thickness of GFRP composites is 1.87 mm. Compression tests were
carried out on a 250 kN capacity Shimadzu brand test device using the compression test setup shown in
Figure 5.
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Figure 4. Compression samples of CFRP, GFRP and GCFRP composites.

Figure 5. Application of compression test on composite specimens.

3. RESULTS AND DISCUSSION

As a result of the tests; the load and displacement values of fiber reinforced polymer matrix composite
samples under compression load were calculated from the data obtained from the compression test
device. Compressive load-elongation curves of CFRP, GFRP and GCFRP composites are shown in
Figure 6. The compressive strength of composite materials was calculated using the equation shown in
(2). )2(c=Fiber longitudinal direction (MPa), Pnax=Maximum compressive load (N), A= Surface area
(mm?).

Pmax
Xe == (1)

The stress-strain changes of GFRP, CFRP and GCFRP composites aged in seawater environment for
30, 60 and 90 days are shown in Figure 6. The stress-strain changes of GFRP, CFRP and GCFRP
composites aged in engine oil environment for 30, 60 and 90 days are shown in Figure 7. The stress-
strain changes of GFRP, CFRP and GCFRP composites aged in diesel fuel environment for 30, 60 and
90 days are shown in Figure 8. The effect of aging environment effect on compressive strength of GFRP,
CFRP and GCFRP composites; seawater is shown in Figure 9, engine oil is shown in Figure 10, and
diesel fuel is shown in Figure 11.
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Figure 6. Stress-strain changes of composites aged in seawater a) GFRP composites
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Figure 7. Stress-strain changes of composites aged in engine oil a) GFRP composites
b) CFRP composites c) GCFRP composites.

m m m
- —(FRP | ==GCFRP
20 | —GIRP-2 3 | —CERE-Bday 1y | ——GOFRP-3 dsy
2 —(mm:; 7 | CPREG by 3 | —GCRP) by
S | OOy £ CFRO-9) day S | GORPAdyy
® ‘
f10 ) Liw
z "
H H H
2 1m ] 3 0
: ‘ :
Ew| 47 a) Ew b) e c)
S / [ o |
0 L 0
0 005 0, 0135 0, ] LIy 0l 013 0z 0 U1 0l 013 02
Stran {mmzm) St {mn'n) Soran {ram'mm)

Figure 8. Stress-strain changes of composites aged in diesel fuel a) GFRP composites
b) CFRP composites ¢) GCFRP composites.
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Figure 9. Compression strength of GFRP, CFRP and GCFRP composites aged in seawater.
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Figure 11. Compression strength of GFRP, CFRP and GCFRP composites aged in diesel fuel.
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4. CONCLUSION

) When the compressive strength of the composites aged in seawater environment for 90 days is
examined; It was calculated that the maximum compressive stresses decreased by 25.13 % in GFRP
composites, 14.10 % in CFRP composites, and 16.51 % in GCFRP composites.

o When the compressive strength of the composites aged in engine oil environment for 90 days is
examined; It was calculated that the maximum compressive stresses decreased by 20.30 % in GFRP
composites, 14.47 % in CFRP composites, and 13.25 % in GCFRP composites.

o When the compressive strength of the composites aged in seawater environment for 90 days is
examined; It was calculated that the maximum compressive stresses decreased by 17.61 % in GFRP
composites, 14.10 % in CFRP composites, and 16.17 % in GCFRP composites.

o When the results are evaluated in general, it has been determined that the effect on compressive
strength in seawater environment is more than that of oil and oil environments.

o Considering all environmental conditions; The order of the highest compressive stress values
from largest to smallest is CFRP, GCFRP, GFRP.

In the present study, a scientific approach was presented about the effects of degradation and mechanical
changes to marine vessels with a composite structure, composite engine piston applications, and to oil
tank designers through sea-water environment, engine oil environment, and diesel fuel environment,
respectively. Designers can improve strength in different environmental conditions by changing the
glass/carbon arrays for layered composite design and modelling.
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OZET

Digsli carklar gii¢ ve hareketi iletmek i¢in kullanilan 6nemli makine elemanlaridir ve ¢ok genis uygulama
alanlarina sahiptirler. Makine teknolojilerinin gelismesiyle bu disli ¢carklardan yiiksek hizlarda ¢aligmasi
ve daha fazla yiik tagimasi beklenmektedir. Disgli ¢arklarin boyutlarinin ve sayilarinin artmasiyla
meydana gelecek agirlik fazlaliginin ise azaltilmasi1 amaglanmaktadir. Bu amagla literatiirde disli
carklarin agirliklarini azaltmaya yonelik bir¢ok calisma yapilmistir. Bu ¢alismada literatiirden farkli
olarak disli carkin toplam agirligini azaltabilmek igin, disli govdesi iizerine kare profile sahip
geometrilerin tasarimi yapilarak, agirlikga en optimum disli ¢ark tasarimi gergeklestirilmistir. Tasarim
stirecinde govde iizerindeki kare profilin kenar uzunluklar1 8, 10, 12, 14 mm ve kare profillerinin et
kalmhg ise 1, 1.5, 2 mm olarak alinmistir. Disli ¢arklarin tasarimlar1 bir CAD programi olan
Solidworks’te, gerilme analizleri ise ANSYS programinda yapisal statik modiiliinde gergeklestirilmistir.
Yapilan analizler sonucunda dislilerin esdeger gerilme (Von-misses) degerleri belirlenmistir. Elde
edilen veriler sonucunda segilen kare profiller arasinda en uygun profilin kenar uzunlugu 10 mm olan
ve dolgu kalmlig1 1,5 mm olan kare profille tasarlanan disli ¢arkin en optimum tasarim oldugu tespit
edilmistir. Bu profile sahip disli ¢ark tasariminda agirlik¢a toplam %52,4 oraninda agirlik tasarrufu
gerceklesmistir. Literatiir ile kiyaslandiginda optimum tasarimlardan biri olmaktadir.

(Bu bildiri, inénii Universitesi Bilimsel Arastirma Projeleri (BAP) Birimi tarafindan desteklenen
projeden (no: FBA-2019-1749) hazirlanmistir.)

Anahtar Kelimeler: Diiz Disli Carklar, Govde Tasarimi, 3D Modelleme, Sayisal Analiz

ABSTRACT

Gear wheels are important machine elements used to transmit power and motion and have a wide range
of applications. With the development of machine technologies, these gear wheels are expected to
operate at high speeds and carry more loads. It is aimed to reduce the excess weight that will occur with
the increase in the size and number of gear wheels. For this purpose, many studies have been carried out
in the literature to reduce the weight of gear wheels. In this study, unlike the literature, in order to reduce
the total weight of the gear wheel, square profile geometries were designed on the gear body and the
most optimum gear wheel design was realized. During the design process, the side lengths of the square
profile on the body were taken as 8, 10, 12, 14 mm and the wall thickness of the square profiles was
taken as 1, 1.5, 2 mm. The designs of the gear wheels were carried out in Solidworks, a CAD program,
and the stress analyzes were carried out in the structural statics module in the ANSYS program. As a
result of the analysis, the equivalent stress (Von-misses) values of the gears were determined. As a result
of the data obtained, it has been determined that the gear wheel designed with a square profile with a
side length of 10 mm and a filling thickness of 1.5 mm is the most optimal design among the selected
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square profiles. A total weight saving of 52.4% was achieved in the gear wheel design with this profile.
It is one of the optimum designs when compared to the literature.

Keywords: Spur Gears, Designin of Body, 3D Modeling, Numerical Analysis

GIRIS
Disli ¢arklar endiistride yaygin olarak kullanilan, mekanik giiciin aktariminda 6nemli bir yere sahip

makine elemanlaridir. Miihendislik teknolojisindeki gelismeler ile birlikte makinelerin bu 6nemli
elemanlarindan yiiksek hizda ¢alismasi ve daha fazla yiik tagimasi beklenmektedir.

Pedrero ve arkadaslar1 (2000) AGMA standart yontemi kullanilarak yinelemeli bir iglemle hesaplanan
kritik dis kalinhig1 ve Lewis parabolik yiiksekligi gibi degerler, diiz ve helisel dislilerde stres
hesaplamalari i¢in dogrudan hesaplanmistir. Yeni tanitilan prosediir sadece standart takimlar i¢in degil,
ayni zamanda diger tasarim parametrelerine sahip disliler i¢in de gegerlidir. Marimuthu ve
Muthuveerappan (2016) sonlu elemanlar yontemini kullanarak, disiik kavrama oranli asimetrik
dislilerin yiik tasima kapasitesini etkileyen ¢esitli parametrelerin etkilerini incelemiglerdir. Song ve Im
(2004), Arastirmalarinda, diiz dislinin soguk ekstriizyonu i¢in bir CAD sistemi gelistirdiler. Bu
caligmada, dis sayis1 ve modiilii gibi parametrelerin etkisini, dis geometrisine etkisini ve diger
parametrelerin iiretim sirasinda olusan yiiklere etkisini hesaplayabilen bir sonlu elemanlar programi
kullanmiglardir. Bu sekilde, iiretim asamasmin ve {ireticinin maliyetlerinin ¢ok kisa siirede
hesaplanabilecegini bulmuslardir.

Cicek (2008) BDT modelinden diiz ve helisel diglileri tanimlamak ve detayli boyutlarini ¢ikarmak igin
bir algoritma sundu. Tanimlama sistemi bir uzman sistem tarafindan yiiriitilmektedir. Hem parca
tanimlama hem de isleme parametre ¢ikarma yontemleri i¢in girdi olarak kullanilan geometrik ve
topoloji bilgileri, STEP grafik standart bilgilerinin okunmasiyla programli olarak otomatik olarak elde
edilmistir. Chabert, Tran ve Mathis (1974) tatminkar dogrulukta netice veren disli sonlu eleman
modelinin dis sayisin1 ve gobek derinligini tayin etmisler ve kurulan modelle gergeklestirdikleri
analizler neticesinde disdibinde gerilmeyi hesaplayan bir ifade tesis etmislerdir. Fetvaci (2016), Chang
ve Tsay’in modelini, evolvent helisel disli ¢arklarin yuvarlak uglu pinyon-tipi takimla iiretimine
uyarlamigtir. Ayrica calismada tiretilen i¢ ve dig disli carklarin dis bas1 yarigaplarini otomatik belirleyen
bir analitik yontem sunulmustur.

Aziz (2002) yaptig1 bir calismada adim, helis agisi, dis sayis1 ve dis kalinlig1 gibi temel geometrik
parametrelerin analitik olarak dig profili olusturmak, standart ve standart olmayan digli ¢arklarin dis
yuvarlatmalar1 ve digli cark iizerindeki biitiin noktalar1 belirlemek ve sonlu elamanlar modellerini
olusturmak i¢in metotlar gelistirmistir. Uzun, Giir ve Usca (2018) yaptiklar1 ¢caligmalarinda dislilerin
mevcut imalat yontemleri arastirip, mevcut iiretim ydntemlerinde karsilasilan giicliikleri ortadan
kaldiran CNC iiretim yontemine ek olarak, egrisel sarmal dislilerin {iretiminde 3D yazicilar kullanilmig
ve alternatif bir iiretim yontemi olarak sunmuslardir. Karpat, Cavdar ve Babalik (2002) karmagik bir
stire¢ olan disli ¢arklarin yaklasik tasarim ve sonlu elemanlar analizini kolaylastirarak, olasi hesap
hatalarini ve siiresini en aza indirmek amaciyla gelistirilmis olan bilgisayar programi tanitmiglardir.

Bu ¢aligmada, disli ¢arkin agirligini minimuma diisiiriilebilmek i¢in digli ¢carkin gdévdesine yapilan farkli
tasarimlart ile optimum toplam agirlik belirlenmistir. Diiz digli ¢arkin agirligini minimuma
diistirebilmek igin digli govdesi tizerinde kare geometrilerde tasarim yapilmistir. Tasarimlarda dolgu
kalinhigi 1,5 mm, 2 mm, 2,5 mm, kare profillerin kenar uzunlugu ise 10 mm, 12 mm, 14 mm olarak
belirlenmistir. Digli ¢arklarin tasarimlar1 bir CAD programi olan Solidworks'te modellenmistir. Disli
carklar daha sonra ANSYS pargraminda gerilme analizine tabi tutulmustur. Diglilerden elde edilen
esdeger gerilme (Von-Misses) degerleri sonlu elemanlar yontemi ile incelenmistir.

MATERYAL ve YONTEM

Bu calismada, evelvonet profilde diiz disli ¢ark kullanilmistir (Sekill.). Modelleme yapilirken dislinin
tasarim parametreleri modiil (m) 4 mm, dis say1s1 (z) 25, kavrama agist (o) 20°, disli genisligi 20 mm ve
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mil ¢apt 20 mm se¢ilmistir. Digli ¢arklarin tasarimlart Solidworks 2018 paket programinda

gergeklestirilmistir.

Sekil 1. Calismada kullanilan disli ¢ark geometrisi

JUIIT T

Birlikte calisan disli carklarda eksenler arasi mesafe arttikca dislinin agirligi da 6nemli 6lciide
artmaktadir. Digli ¢arkin toplam agirhigimin fazla olmasi, birlikte calistiklari makinelerin agirligim
arttirmaktadir. Agirlik artis1 toplam agirligi etkileyerek g¢esitli mukavemet sorunlarina neden olmaktadir.
Disgli agirliginin miimkiin oldugu kadar azaltilmasi bu olumsuzluklar1 ortadan kaldiracaktir. Diglinin
agirligini azaltmaya en miisait kisim, dislinin biiyiik kismini olusturan disli gévdesidir. Diiz disli ¢ark
modelinin govdesi iizerine, digli ¢arkin agirligini minimuma getirebilecek sekilde kare geometrilerde
tasarimlar gerceklestirilmistir ( Tablo 1). Bu tasarimlarda tiggen kenar uzunlugu 10mm, 12mm, 14 mm
ve dolgu kalinliklari, 5 mm, 2 mm, 2,5 mm olarak belirlenmistir.

Tablol. 1.Tasarim: kare kenar uzunlugi 10 mm dolgu kalinlig1 1,5 mm, 2. Tasarim kare kenar uzunlugu
12 mm dolgu kalinlig1 2 mm, 3. Tasarim kare kenar uzunlugu 14 mm dolgu kalinligi 2,5 mm

3B Izometrik Gériiniisleri

GoOvde Tasarim Parametreleri

Malzeme
Bosaltma
Islemi
Yapilmayan
Model
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Disli garkin agirligini en aza getirebilmek i¢in tasarlanan digliler ile malzeme bosaltilmayan diiz disli
cark arasindaki agirlilk ve gerilme degerlerini karsilagtirmak i¢in sonlu elemanlar analizi
gerceklestirilmistir.

Sonlu elemanlar analizi i¢in ilk olarak Solidworks’te tasarimlar gergeklestirilmistir. Daha sonra
tasarlanan disli ¢arklar ANSYS programina import edilmistir. ANSYS programima tanitilan kati
modellere, deneysel dogrulama ¢aligmalar1 g6z oniinde bulundurularak, hem maliyet agisindan hemde
disli malzemesi olarak en ¢ok tercih edilen PEEK (polietereterketon) malzemesi atanmistir. Yapilan
Von mises gerilme analizlerini degerlendirebilmek igin disli malzemesinin akma ve kopma
gerilmelerinin bilinmesi gerekmektedir. Disli ¢arklara tanimladigimiz PEEK malzemesinin mekanik
Ozellikleri Tablo2’de verilmistir.

Tablo 2. PEEK Malzemesinin Mekanik Ozellikleri ( Uzun, 2012 )

Akma Akma Kopma Kopma Darbe Elastisite
Gerilmesi Gerilmesi Gerilmesi Gerilmesi Dayanimi Modiilii
2 Altinda 2 Altinda A 2
aak (N/mm?) Uzama ax(N/mm?) Uzama an (Kj/m?) E{(N/mm?)
g (%) (%)
110 4,9 75 20 15 4400

Sonlu elamanlar analizinin bir diger asamasi olarak mesleme islemi gerceklestirilmistir. Digli
modellerine uyguladigimiz mesh islemi analiz sonuglarini énemli dlgiide etkilemektedir. Modellere
default olarak mesh atilmis daha sonra mesh kalitesini arttirmak i¢in sizing komutu kullanilmistir.

Mesheleme islemi bittikten sonra sinir sartlari tanimlanmustir. Disli ¢arklar1 mil deliginden sabit kabul
edilip Sekil 2.b de goriildiigii gibi dis profiline yiikleme iglemi gergeklestirilmistir.

Sekil 2. Sonlu eleman modelindeki dislinin (a) ag yapisi(mesh) (b) sinir sartlar1

Biitiin disli ¢ark modellerine ayni islemler yapildiktan sonra Von Misses Gerilme verilerini alabilmek
icin modeller ¢6ziime birakilmistir.
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BULGULAR

Yapilan analizler sonucunda islem gérmemis diiz disli ¢arkta olusan gerilme dagilimi Sekil 3’deki
gibidir.

Type: Equivalent (von-Mises) Stress
Linit: MPa :
Time:5
12.05.2022 12:38

96,116 Max

o 10,68
0,00012281 Min

0,00 50,00
S
25,00

Sekil 3. islem Gérmemis Diiz Disli Carkin Von-Mises Gerilim Dagilimi

Mevcut literatiir ¢alismalarini inceledigimiz zaman diiz disli ¢arkta maksimum gerilmenin dis dibinde
olustugu sonucuna varilmistir. Bizimde diiz disli ¢arkta yaptigimiz analiz sonucunda da maksimum
gerilmenin digdibinde olustugu gézlemlenmistir.

Sekil 4. 1.Tasarim: Kare kenar uzunlugi 10 mm dolgu kalinlig1 1,5 mm disli cark modelinin Von-Misses
Gerilim Dagilim1

Bu tasarimimizda govde tasarim parametresi olarak kare kenar uzunlugu 10 mm, et kalinligi 1,5 mm
olarak tanimlanmistir(Sekil 4). Gerilme analizleri sirasinda dis profiline kademeli olarak kuvvet
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uygulanarak, Equivalent (Von-Mises) gerilme degerleri elde edilmistir. Analiz sonucunda kritik
gerilmenin dis dibinde oldugu gézlemlenmistir.

0,0044334 Min

0,00 5
|

ar An

Sekil 5. Kare kenar uzunligi 10 mm dolgu kalinligi 1 mm olan disli modelinin Von-Misses Gerilim
Dagilim

Ayni modelde et kalinligi 1 mm ye diisiiriildiiglinde kritik gerilme gévdede akma mukavemetinin
tizerine ¢iktigi i¢in disli gévdeden hasara ugramaktadir. (Sekil 5). Bu yiizden bu tasarim bizim igin
uygun bir tasarim degildir.

0,00 40,00
[ ee— ]

Sekil 6. 2.Tasarim: Kare kenar uzunlugi 12 mm dolgu kalinlig1 2 mm disli ¢ark modelinin Von-Misses
Gerilim Dagilimi

Bu tasarimizda govde tasarim parametresi olarak kare kenar uzunlugu 12 mm, dolgu kalinligi 2 mm
olarak tanimlanmustir. Kritik gerilme yine dis dibinde goriilmiistiir. Fakat bu modelde mil ¢evresine
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dogru gerilmelerin kaydig1 gozlemlenmistir. Fakat o bolgede meydana gelen gerilme degerleri akma
gerilmesinin altinda kaldigindan bu konstriiksiyonun uygun olduguna karar verilmistir.

Sekil 7. 3.Tasarim: Kare kenar uzunlugi 14 mm dolgu kalinlig1 2,5 mm disli ¢ark modelinin Von-Misses
Gerilim Dagilim

Bu tasarimizda govde tasarim parametresi olarak kare kenar uzunlugu 14 mm, et kalinlig1 2,5 mm olarak
tanimlanmigtir(Sekil 7). Kritik gerilme yine dis dibinde goriilmiistiir. Fakat bu modelde mil ¢evresine
dogru gerilmelerin kaydigi gézlemlenmistir. Mil ¢evresindeki gerilme degerleri probelar araciligi ile
okunmus ve akma gerilmesinin altinda kaldigindan bu konstrilkksiyonun uygun olduguna karar
verilmistir.

Uygun bulunan tasarim konstriiksiyonlarinin agirliklar: Solidworks programindan alinmustir.

250

197,51
200

150

94,05 96,83 99,95
100

50

Dz Disli Cark 1. Tasarim 2. Tasarim 3. Tasarim

Sekil 8. Disli Carklarin Agirliklar

Islem gdrmemis diiz disli ile diger modeller karsilastirildiginda 1.tasarimizda toplam disli agirhigi %52,4
oraninda 103,46 gram azalmistir.
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SONUC

Bu calismada disli gdvdesi lizerine kare geometrilerde farkli dolgu kalinliklarinda 3 farkli modelin sonlu
elemanlar metodu ile ANSYS programinda gerilme analizleri gergeklestirilmistir.

Bu analizler sonucunda, islem gérmemis diiz disli ¢arkta maksimum gerilmenin dis dibinde meydana
geldigi gozlemlenmistir. Govdesinden malzeme bosaltma islemi yapilan dislilerde, gerilmelerin gobege
dogru gerilme artislarinin oldugu gézlemlenmistir. Gerilmeler akma gerilmesinin altinda kaldig: siirece
optimum agirliga ulagana kadar bosaltma islemi arttirilmistir.

Sekil 9. Uygun goriilen Kontruksiyon

Yapilan tasarim sonucunda, tasarimi yapilan modeller arasinda kare kenar uzunligi 10 mm dolgu
kalinligr 1,5 mm olan dislide minimum agirliga ulasilmus ve toplam agirlikta %52,4 azalma
gergeklesmistir.
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OZET

Gilintimiizde kamu idarelerinin insan sagligini korumak ve insanlarin yasam kalitesini artirmak amaciyla
yiiriittigii altyapi ¢aligmalari, idarelerin biitgelerinin énemli bir boliimiinii olusturmaktadir. En 6nemli
altyapr calismalarindan biri de kanalizasyon sistemlerinin yapimidir. Tiim altyap: ¢alismalar1 gibi
kanalizasyon sistemlerinin yapimi da yiiksek maliyetlidir. Bu nedenle kanalizasyon projelerinin
hazirlanmasi sirasinda insaat maliyetinin diisiiriilmesi, miihendislerin en 6énemli gorevlerinden biri
olmalidir. Bir kanalizasyon sisteminin tasarimi iki asamadan olusur: ag tasarimi ve hidrolik tasarim.
Proje hidrolik hesaplar1 yapilirken en diisiik maliyetli proje alternatifi belirlenmelidir. Bu amagla
literatiirde ¢esitli optimizasyon algoritmalarinin kullanimi denenmistir. Bu ¢alismada, literatiirde daha
once kanalizasyon hidrolik optimizasyonunda kullanilmayan Guguk Kusu Arama (Cuckoo Search)
algoritmas1 denenmistir. Secilen bir drnek ag tizerinde guguk kusu arama algoritmasi kullanilarak elde
edilen maliyetler incelenmistir. Guguk kusu arama algoritmasinin en 6nemli parametresi, popiilasyon
biiyilikliigli anlamina gelen yuva sayisidir. Yuva sayisi olarak 20, 50, 100, 150 ve 200 denenmistir. Sonug
olarak, guguk kusu arama algoritmasinin kanalizasyon sebekesi optimizasyon problemi i¢in uygun
oldugu goriilmiis ve secilen 6rnek sebekeye uygun yuva sayisi belirlenmistir.

Anahtar Kelimeler : Kanalizasyon Sebekesi, Optimizasyon, Guguk Kusu Arama Algoritmasi

ABSTRACT

Nowadays infrastructure works carried out by public administrations to protect human health and
increase the quality of life of humans constitute an important part of the administrations' budgets. One
of the most important infrastructure works is the construction of sewage systems. Like all infrastructure
works, the construction of sewer systems has high cost. Therefore, reducing the construction cost during
the preparation of sewerage projects should be one of the most important tasks of the engineers. The
design of a sewer system consists of two stages: network design and hydraulic design. During the project
hydraulic calculations, the lowest cost project alternative should be determined. For this purpose, the
use of various optimization algorithms has been tried in the literature. In this study, the Cuckoo Search
algorithm, which has not been used before in sewer hydraulic optimization in the literature, has been
tried. On a selected sample network, the costs obtained by using cuckoo search algorithm were
examined. The most important parameter of the cuckoo search algorithm is the number of nests that
means the population size. 20, 50, 100, 150 and 200 has been tried as the number of nests. As a result,
it has been seen that the Cuckoo Search algorithm is suitable for the sewer network optimization problem
and the number of nests suitable for the selected sample network has been determined.

Keywords: Sewer networks, Optimization, Cuckoo Search Algorithm
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1. GiRiS

Yerlesim yerlerinde altyapinin en Onemli bilesenlerinden birisi de kanalizasyon sistemleridir.
Kanalizasyon sistemleri kullanilmig suyun canlilara ve ¢evreye zarar vermeden yerlesim bolgesinden
uzaklastirilmasi amaciyla yapilan bir altyapi unsurudur.

Kanalizasyon sebekelerinin projelendirilmesi iki asamali olarak gerceklestirilmektedir. ilk olarak
kanalizasyon sebekesinin yerlesimi belirlenmekte, ardindan ise kanalizasyon hatlarinin hidrolik
hesaplar1 yapilmaktadir. Her miihendislik yapisinda oldugu gibi kanalizasyon siStemlerinin tasariminda
da maliyet onemli bir rol oynamaktadir. Yapinin islevini yerine getirirken maliyetinin de en uygun
olacak sekilde planlanmasi hedeflenmektedir. Bu hedefe ulagmak ic¢in farkli ¢6ziim ydntemleri
kullanilabilmektedir. Bunlardan birisi de optimizasyon yontemleridir.

Son yillarda bircok alanda oldugu gibi kanalizasyon optimizasyonu konusunda da gelismeler
olmaktadir. Literatiirde ¢ok cesitli ve sayida optimizasyon algoritmalart mevcuttur. Kanalizasyon
optimizasyonu konusunda, genetik algoritma (Liang, 2004, Afshar, 2006, Afshar, 2012, Haghighi ve
Bakhshipour, 2012, Cetin ve Yurdusev, 2017), hiicresel otomat (Guo vd., 2007, Afshar vd., 2011),
karinca kolonisi algoritmasi (Afshar, 2010, Moeini, 2019), pargacik siirii algoritmasi (Afshar, 2008,
Navin ve Mathur, 2016) gibi hangi optimizasyon algoritmalarinin daha iyi performans gosterdigi
arastirilmaya devam etmektedir.

Bu ¢alismada, literatiirde kanalizasyon optimizasyonu konusunda uygulamas: bulunmayan guguk kusu
arama algoritmasi (cuckoo search algorithm, CS) ele alinmistir. Guguk kusu arama algoritmasi
kullanimi ¢ok sayida problemin ¢oziimii i¢in arastirilmistir. Su kaynaklari ¢alismalari dikkate
alindiginda guguk kusu arama algoritmasi konusunda literatiirde rezervuar isletmeleri konusunda (Ming
vd. (2015), Kangrang vd. (2017), Ren vd. (2019) ve Donyaii (2021)), su dagitim sistemlerinin optimum
tasarimi1 konusunda (Sheikholeslami vd. (2016), Pankaj vd. (2020) ve Vasan vd. (2022), su kalitesini
tahmini konusunda (Shao vd. (2018)) ve kuraklik tahmininde (Komasi vd. (2018)) calismalar
bulunmaktadir.

Optimizasyon algoritmalarinda problemin ¢dziimiinde algoritmanin performansi yaninda, performansi
etkileyen etkenlerde arastirilmaktadir. Bunlardan biri de popiilasyonun biyiikligiidir. Raju ve Kumar
(2004) sulama planlarinin genetik algoritma ile, Gibs vd. (2015) su dagitim sebekelerinin genetik
algoritma ile, Mora-Melia vd. (2016) su dagitim sebekelerinin popiilasyon tabanli algoritmalar ile,
Piotrowski vd. (2020) literatiirde yer alan karsilagtirma optimizasyon problemlerini pargacik siirii
algoritmast ile, Palod vd. (2020) su dagitim sebekelerinin Jaya algoritmasi ile optimizasyonu sirasinda
farkli popiilasyon biiyiikliigiiniin performansa etkilerini aragtirmiglardir.

Bu ¢aligmada kanalizasyon sebekelerinin hidrolik optimizasyonunda guguk kusu arama algoritmasinin
kullanimi ve farkli popiilasyon biiyiikliiklerinin etkileri arastirilmigtir.

2. GUGUK KUSU ARAMA ALGORITMASI

Guguk kusu arama algoritmasi, Yang ve Deb (2009) tarafindan guguk kuslarinin agresif iireme
stratejilerinden esinlenerek gelistirdikleri bir optimizasyon algoritmasidir. Guguk kuslar1 kendi
yumurtalarini bagka kuslarin yuvalaria birakip, diger kusun kendi yumurtasi i¢in kulugkaya yatmasini
saglamaya caligmaktadir. Kendi yumurtalarinin kulucka sansimi artirmak icin, yuvadaki ev sahibi
kuslarin yumurtalarini yuvadan atabilmektedirler.

Guguk kusu arama algoritmasinin {i¢ genel kurali bulunmaktadir:

1) Guguk kuslar1 her yumurtlamada bir adet yumurta iireterek yumurtasini rastgele segilen yuvaya
birakir,

2) Sahip olduklar1 yumurtalarin kalitesi yiiksek olan en iyi yuvalarin 6zellikleri, gelecek nesillere tasinir,

3) Yumurtanin birakildigi mevcut konak yuvalarmin adedi sabittir. Yuva sahibi kus, guguk kusunun
yumurtladigi yumurtayi pa € [0, 1] olasilikla fark edebilir. Bu durumda ev sahibi kus i¢in iki alternatif
bulunmaktadir:
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. Yumurtay1 yuvadan atabilir,
. Yuvayi terk edip, yeni bir yuva kurabilir.

Guguk kusu arama algoritmasinda yuvadaki her yumurta bir ¢oziime karsilik gelmektedir.
(t+1)

Yeni ¢ozim x; iiretilirken, i. guguk kusuna L evy ugusu uygulanir :

xl.(Hl) = xl.(t) +aPLevy(l) 1)
Burada xl.(t) t. neslin yani iterasyonun i.¢éziimii ve a>0 adim boyutudur. Genelde 1 olarak alinir.
Yukaridaki denklem, rastgele yiiriiyiis i¢in kullanilan stokastik bir denklemdir.
Sekil 1°de kullanilan guguk kusu arama algoritmasinin pseudo kodu bulunmaktadir.
begin

Amag fonksiyonu f(x), x = (X, ..., Xd)"

[k n ev sahibi yuva popiilasyonunu, x;, olustur. (i=1, 2, ..., n)

while (t <EnFazlaNesil) veya (Durdurma Kriteri)

L’evy ucguslart ile rasgele guguk kusu al

Uygunlugunu degerlendir F;

n yuva arasindan rasgele bir yuva seg (j)

if (Fi<Fj,

j’yi yeni ¢oziimle yer degistir

end

pa oraninda daha kotii yuvalar terkedilir ve yerlerine yenileri hazirlanir;

En iyi ¢6zlim (kaliteli ¢6ziime sahip yuvalar) saklanir;

Cozlimler siralanir ve mevcut en iyi bulunur

end while

Sonuglar gosterilir.

End

Sekil 1 Guguk Kusu Arama Algoritmasmin Pseudo kodu (Yang ve Deb, 2009)

3. UYGULAMA

Calismada kullanilan kanalizasyon sebekesinin plani1 ve akis yonleri Sekil 2° de verilmistir. Sekilde
goriilen kanalizasyon sebekesi 16 muayene bacasindan ve 15 hattan olugmakta olup, toplam 1013 m
uzunlugundadir.
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Sekil 2 Sebeke Plani

Sebekenin baca zemin kotlar1 Tablo 1°de, hatlarin baglandiklar1 muayene bacalari, muayene bacalari
arasindaki mesafeler ve her hattin tasarim debisi Tablo 2’de verilmistir.

Tablo 1 Baca Zemin Kotlar:

Zemin Kotu Zemin Kotu

Baca No | (m) Baca No |(m)

1 159,9 9 1554
2 159,0 10 155,1
3 158,6 11 159,2
4 158,0 12 155,4
5 157,1 13 154,9
6 162,6 14 154,3
7 158,6 15 153,9
8 156,4 16 152,3

Tablo 2 Hat Bilgileri

Hat | Baslangic | Bitis L

No |Bacast |Bacas1i |(m) |(m%s)

1 1 2 61 0,01000
2 2 3 59 ]0,03511
3 3 4 60 ]0,06622
4 4 5 57 10,09077
S 5 10 56 ]0,14528
6 6 7 58 10,01700
7 7 8 56 |0,05867
8 8 9 53 ]0,09085
9 9 10 59 [0,10656
10 10 15 85 |0,29515
11 1 12 153 |0,01800
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12 12 13 59 10,06481
13 13 14 59 10,09628
14 14 15 59 10,18274
15 15 16 79 10,55014

Kanalizasyon sebekesinin hidrolik optimizasyonu probleminde, sebeke maliyetini en diisiik yapan boru
caplarinin ve boru sirt derinliklerinin elde edilmesi amaglanmaktadir. Optimizasyon probleminin amag
fonksiyonu Denklem 2°de, problem kisitlar1 ise Denklem 3-12 arasinda verilmistir.

Min M = Y55, LiMp(d;, K;) + 214 Mpc(HB)) )
kii:d; € D, (Vi) 3)
kip:d; = d;_q, (Vi) 4
kiz: Vi < Vi, (Vi) ()
kia: Vi = Vipin, (Vi) (6)
kis: i < Pmazs (Vi) (7)

kis: )i = Pminy (Vi) 8)
ki7:S; = Simin, (Vi) %)
kig: Hi < Hppgy, (V) (10)
kig: H; = Hpin, (VD) (1)
kijo: hi = hi_q, (Vi) (12)

Burada, M kanalizasyon sebekesinin toplam maliyetini, L; i. borunun uzunlugunu, Mg i. borunun birim
maliyet degerini, di i. borunun ¢apimni, K; i. borunun ortalama kazi derinligini, BS kanalizasyon
sebekesindeki toplam boru sayisini, HB; i. bacanin derinligini ve N kanalizasyon sebekesindeki toplam
baca sayisini, D sebekede kullanilabilecek boru ¢ap1 degerlerini, Vji.borunun akim hizini, Vimin V& Vinax
boruda izin verilen en diisiik ve en yiiksek akim hizlarini, y; i. borudaki akim yiiksekligini, S,0x V€ Bmin
boruda izin verilen en diisiik ve en yiiksek doluluk orani degerlerini, S; i. borunun taban egimini, Syin €n
kiigiik egimi, H; i. borunun ortalama sirt derinligini, Hmin V& Hmax en diisiik ve en yiiksek sirt derinlik
degerlerini, h; I. borunun memba tarafindaki sirt derinligini ifade etmektedir.

Kanalizasyon sebekeleri Denklem 3-12 arasinda verilen formiilleri verilen hiz, derinlik vs. ile ilgili
kisitlar1 saglayacak sekilde projelendirilmektedirler. Kanalizasyon sebekesinin ¢éziimiinde kullanilan
kisitlarin sayisal degerleri Tablo 3’te, kullanilabilecek boru gaplari ise Tablo 4’te yer almaktadir.

Tablo 3 Minimum ve Maksimum Degerler

Smin 0,0005
Bmin 0,10
Bmaks 0,83
Vmin (M/s) 0,5
Vmaks (M/S) 5

Hmin (m) 2,5
Hmaks (M) 10

n 0,015
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Tablo 4 Kullanilabilecek Boru Caplar

D (mm)
300 [500 | 600 | 700 [ 800 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000 | 2200 | 2400 | 2600 | 2800

Sebekenin hidrolik hesaplamalarinda hiz igin Manning formiilii kullanilmigtir.
V=2R73VS (13)
Formiilde n Manning katsayisini, R hidrolik yarigap1 ve S boru taban egimini ifade etmektedir.

Calismada karar degiskenleri olarak her hattin baslangi¢ ve bitis noktasindaki boru iistii sirt derinlikleri
ve her hatta ait ¢ap degerleri belirlenmistir. Bu durumda her hatta 3, toplamda ise 15x3=45 adet karar
degiskeni bulunmaktadir. Karar degiskenleri, siirekli degisken olarak tanimlanmiglardir.

Ele alinan problem kisith bir optimizasyon problemidir. Yapilan ¢alismada kisitlarin ele alinisi i¢in ceza
fonksiyonu yaklasimi secilmistir. Ceza fonksiyonunun kullanimi, sebekenin hesaplanan toplam
maliyetine ceza degerinin eklenmesi seklinde olup Denklem 14‘te verilmektedir.

Mc=M+C (14)

Formiilde Mc ceza terimli amag fonksiyonunu, M orijinal amag fonksiyonunu ve C ceza degerini ifade
etmektedir.

Denklem 2’de genel olarak ifade edilen amag fonksiyonu olarak, Afshar vd. (2011) tarafindan 6nerilen
ve asagida verilen maliyet fonksiyonu se¢ilmistir.

Maliyetgyy, = 10.93e343% 4 0,012E153 + 0.457E}*7 4, (15)
Maliyetggacq = 41.46h,, (16)
Maliyetropiam = Maliyetgyr, + Maliyetg,cq (17)

Burada, d; hattin ¢apini, E, hattin ortalama kazi derinligini, hm bacadaki en biiyiik sirt derinligi degerini
ifade etmektedir. Her hat i¢in boru maliyetleri ve her baca igin baca maliyetleri hesaplandiktan sonra
toplanarak, toplam proje maliyeti hesaplanmaktadir.

Optimizasyon algoritmasinin ilk adiminda kisitlar1 saglayan karar degiskeni degerleri atanmaktadir.
Boylece iterasyonun ilk adiminda popiilasyonun maliyet degerinin hesaplanmasi garanti edilmis
olmaktadir.

Guguk kusu algoritmasimin 6nemli bir parametresi olan pa degeri 0,25 olarak alinmistir. Algoritmada
popiilasyon boyutu olarak 20, 50, 100, 150 ve 200 degerleri belirlenmistir. Sonuglari istatistiksel agidan
degerlendirebilmek amaciyla her popiilasyon boyutu i¢in algoritma 30 defa farkli baslangig degerleri ile
caligtirllmig ve 30 deneme igindeki en diigitk maliyet degeri en iyi sonu¢ olarak alinmigtir. Her bir
deneme i¢in 50000 iterasyon yapilmustir.

Calisma kapsaminda her bir popiilasyon boyutunun 30 kere c¢alistirilarak elde edilen sonuglarinin en
kiiciik, en biiyiik, ortalama ve standart sapma degerleri Tablo 5’ te verilmistir.

Tablo 5 Popiilasyon Deneme Sonuclart

Popiilasyon Boyutu | 20 50 100 150 200

En Kiiciik Deger | 38806,68 | 38824,70 |38808,45 |40256,36 |38862,69
En Biiyiik Deger | 2101405,66 | 196304,70 | 320968,18 | 265703,68 | 300004,00
Ortalama 42332,45 |41359,52 |40687,25 |40894,48 |40848,19
Standart Sapma 1913,19 1247,01 948,13 820,71 945,17

Popiilasyon boyutu ile ortalama maliyet degisimi Sekil 3’te verilmektedir.
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Sekil 3 Popiilasyon Boyutu Maliyet Degisimi

Her bir popiilasyon boyutunun 30 kere ¢alistirilarak elde edilen en diisiik amag fonksiyonu degerlerine
sahip denemelerin yakinsama egrileri popiilasyon boyutu 20 i¢in Sekil 4’te, 50 igin Sekil 5’te, 100 i¢in
Sekil 6°da, 150 i¢in Sekil 7°de ve 200 i¢in Sekil 8’de gosterilmektedir. Tiim popiilasyon boyutlart i¢in
elde edilen en iyi denemelere ait yakinsama sonuglari ise Sekil 9°da verilmektedir.
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Sekil 4 Popiilasyon Boyutu 20 i¢in 30 Denemeye ait Yakinsama Egrileri
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Sekil 9 Tiim Popiilasyon Boyutlart icin En Iyi Denemelere Ait Yakinsama Sonuclart

Tablo 5’teki sonuglar incelendiginde en iyi maliyet degerinin popiilasyon boyutu 20‘de elde edildigi, en
kotii degerin ise popiilasyon boyutu 150°de elde edildigi goriilmektedir.

Tabloya gore popiilasyon boyutu 20 ve 100‘de birbirine yakin sonuglar elde edilmistir. Bes farkli
popiilasyon boyutu denemelerinde her bir boyutta elde edilen en iyi sonuglar Sekil 9°da verilmektedir.
Sekil incelendiginde, popiilasyon boyutu 100°deki sonucun 45000 iterasyon sonra elde edilebildigi,
popiilasyon boyutu 20’de ise benzer sonuca sadece 7000 iterasyon sonra erisildigi goriillmektedir. Yani
en iyi maliyet degerinin popiilasyon boyutu 20’de elde edilmesinin yaninda, sonuca en erken ulasan
popiilasyon boyut degeri oldugu goriilmektedir. Ayrica her iki boyut degeri hesaplamalar agisindan
kiyaslandiginda, popiilasyon boyutunun kiiciik olmasinin programin ¢aligmasint daha hizh
tamamlamasina yol agtig1 gbz oniine alindiginda, en uygun boyut degeri olarak 20 alinmasina karar
verilmistir. Ayrica tablodaki sonuglara gére, popiilasyon boyutunun biiyiik se¢ilmesinin, en iyi maliyet
degerinin elde edilmesine yol agmadig1 goriilmektedir.

En iyi sonucu veren popiilasyon boyutu 20’ye ait Sekil 4’¢ bakildiginda, her ne kadar algoritmanin
50000 iterasyon boyunca c¢alistirilmasina ragmen, 30 deneme iginde sonuglarin 20000 iterasyondan
sonra gdzle goriiliir 6l¢iide degismedigi anlagilmaktadir. Bu durum, en uygun popiilasyon boyutunun 20
olmasini desteklemektedir. Boylece hem boyut degerinin kii¢iik olmas1 hem de iterasyon sayisinin diger
boyut degerlerine gore daha az tutulabilme imkani, hizli sonuglar alinmasini kolaylastiracaktir.

En disiik maliyet degerinin elde edildigi popiilasyon boyutu 20’nin hidrolik sonuglari Tablo 6’da
verilmektedir. Bu tabloda hatlarin baslangi¢ ve bitis noktalarindaki bacalarin numaralari, hatta ait ¢ap
degeri, hattin baglangi¢ ve son noktalarindaki boru {istii sirt derinlikleri, hattin egimi, doluluk orani ve
akis hizlar1 bulunmaktadir.
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Tablo 6 En Iyi Maliyet Degerine Ait Céziim

Boru Boru
Baslangicinda | Bitiginde

Baslangig | Bitis D Sirt Derinligi | Sirt Derinligi Doluluk |V

Bacasi Bacas1 | (mm) (m) (m) S Orani (m/s)
1 2 300 2,50 2,50 0,01475(0,2117 10,92
2 3 300 2,50 2,50 0,00678 0,5052 |0,98
3 4 300 2,50 2,50 0,01000]0,6705 [1,31
4 5 300 2,50 2,50 0,01579]0,7160 |1,68
5 10 300 2,50 2,50 0,03571]0,7538 |2,54
6 7 300 2,50 2,50 0,06897/0,1880 |1,85
7 8 300 2,50 2,50 0,03929 10,4104 |2,15
8 9 300 2,50 2,50 0,01887]0,6699 |1,80
9 10 300 2,50 3,14 0,01587/0,8283 |1,70
10 15 500 3,14 2,62 0,00799/0,8283 |1,70
11 12 300 2,50 2,50 0,02484 (10,2494 1,31
12 13 300 2,50 2,50 0,00847(0,7018 |1,22
13 14 300 2,50 2,66 0,01296 /10,8283 |1,54
14 15 300 2,66 5,02 0,04668 | 0,8283 [2,92
15 16 500 5,02 5,61 0,02775|0,8283 |3,16

4. SONUC

Calismada kanalizasyon sebekelerinin hidrolik optimizasyonunda literatiirde bu alanda konusunda
uygulamast bulunmayan guguk kusu arama algoritmast kullanilmigs ve farkli popiilasyon
buyiikliiklerinin sonuglar tizerindeki etkileri arastirilmistir. Uygulama i¢in segilen kanalizasyon sebekesi
16 baca ve 15 hattan olusan 1013 m. uzunlugundadir. Popiilasyon boyutu olarak 20, 50, 100, 150 ve 200
degerleri kullanilmistir. Her popiilasyon boyutu i¢in algoritma 30 defa rastgele olarak belirlenen farkli
baslangi¢ degerleri ile ¢alistirilmig ve 30 deneme igindeki en diigiilk maliyet degeri en iyi sonug olarak
almmustir. Tiim denemeler icin 50000 iterasyon gergeklestirilmistir.

Sonuglar incelendiginde en uygun popiilasyon boyut degeri 20 olarak belirlenmistir. Ek olarak sonuglara
gore, popiilasyon boyutunun biiyiik secilmesinin, en iyi maliyet degerinin elde edilecegi anlamina
gelemedigi goriilmektedir.

En iyi sonucu veren popiilasyon boyutu 20’nin yakinsama egrisi incelendiginde, sonuca en erken
ulasilan popiilasyon boyut oldugu goriilmektedir. Boylece hem boyut degerinin kiigiik olmas1 hem de
iterasyon sayisinin diger boyut degerlerine gore daha az tutulabilme imkani, algoritmanin hizli bir
sekilde sonuca ulagmasini saglayacaktir.
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ABSTRACT

We deal with Steklov boundary value problem involving Laplacian. By applying the variational
approach, we show that ensure the existence a nontrivial weak solution on variable exponent Sobolev
spaces under appropriate conditions.

Key Words: Variable exponent Lebesgue-Sobolev spaces; Elliptic problem; Nonlinear boundary
connditions; Variational methods.

1.INTRODUCTION
We consider the existence of solutions the nonlinear Steklov boundary value problem involving p(x) —
Laplace type operator,

div(a(x, vu))=[u " "u,x e Q

s(x)-2 l

a(x,Vu)ﬁ—u = Au" U, x e,
ov

where Q < R" (N > 2) is a bounded smooth domain, A is a positive parameter, a_u is the outer unit
v

normal derivative on &Q, p(x)is continuous functions on Q such that p~ := inf p(x)>Z1and s(x)is
XeQ

continuous functions on AQ such that s~ = inf S(X) >1and p(x)=s(y) forany x eQ), y € 0Q

XeoQ
a(x,g):s_lxRN —RNis is the continuous derivative with respect to & of the mapping
Alxe): QxR -»R", iea(xe)=V, A(xe)and div(a(x,Vu))is p(x)- Laplacian type
operator

The operator div(a(x, Vu)), which appears in (1.1), is a more general operator than the p(x)-Laplacian
operator

i p(x)-2

AU = dIVQVU| Vu)

where p(x) > 1. This problem is that it generalizes the well-known p -Laplace equation.
In this study, we assume that A and a satisfy the following conditions:

(A1) |a(x, &) < c(1+|g| "(X)‘l), forall xeQ andalle e RN

(A2) A(x,0)=0, forall xeQ

(A3). The monotonicity condition (a(x, 8)— a(x, 77)).(5 - 77) >0, holds for all x € Q andall&,77 € R"
, with equality ifand only if £ =7
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(Ag) " <a(x,e)e < p(x)A(x,£). forall xe Q andallz e R"

Problems of type (1.1) has been intensively studied by many authors [1,2,3,4,5,7,9,11]. In [2], Ayoujil
investigated the existence and multiplicity of solutions by using a variation of the Mountain Pass
theorem for the following Steklov problem standard growth condition

— A U= |u|p(x)7lu, XeQ

v P N _ i (x,u),x € 6Q,
ov
The main results of the presents study is:

Theorem 1.1. Assume that conditions (A1)- (A4), 1< s™ < pand p~ < p“(x) hold. Then, problem
(1.1) has at least one nontrivial weak solution with negative energy forall 4 > 0.

2.Preliminaries

We state we recall definitions, theorems and basic properties of generalized Lebesgue-Sobolev spaces
LP(Q), W P9 (2)) and W,""™ (Q)( for details, see [1,6,9,10,11] ).

Set
C.(Q) ={p: p(x)e C(QY),inf p(x)>1,forall x e }.
and denote
p-:=inf__ p(x) and p* :=sup,_ p(x).
Define the variable exponent Lebesgue space by

LP®)(Q) = {uju : @ — Riis measurable such that Ig|u(x)|p(x)dx <o |

with the norm

|u| o0 = inf {a >0: J;Z

Moreover, we can denote p(x)e C, (6Q)

p(x)
dx <1 }

u(x)

LP®) (60) = {uju : 6Q — Ris measurable such that Lﬂ|u(x)|p(x)da <o |

equipped with the norm

p(x)
do <1}

u(x)
p

|u|Lp(x)(6Q) = inf {ﬂ >0: LQ

where do is the measure on the boundary. (Lp(x) (8Q),|u| ] (X)) becomes a Banach space.

Define the variable exponent Sobolev space (W “**(Q)) by
WHPO(Q) = {u e L"™(Q){Vu| e LPV(Q)}

with the norm, ,
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Ju

W () = inf {9 >0: IQ[

or

||u||1'p(x) = |u|p(x) +|Vu|p(x), vu e WO (Q)

The space W,,"*® (Q) is denoted as the closure of C’(€2) in W*"*(Q) with respect to the norm

lul, . For ueW,""™ (), we can define an equivalent norm |u] =|Vu| o)

1,p(x)

Proposition 2.1. [6,10] If 1< p~ < p* < oo then the spaces LP™(Q2), W-P*)(Q2) and W,""*(Q2)are
separable, reflexive and uniformly convex Banach spaces,

Proposition 2.2. [6,11 ] we have Héolder-Type inequality

1 1
'[qudx{ < (F + FJM p(x) |V| P(x)’

for any u € L"™(Q)and v e L*™(Q). Moreover, L™ (Q) is the conjugate space of L"™(Q) and
1 1

P09 )
Now, o, (U): WP (Q) — R defined by
Bo (U) = _[(JVU| +[u x)p )jx YU e WP (Q)

Proposition 2.3. [2,7,9,12] If u,u, eW"*®(Q2) and p* <, we have

(i) ull, i =U<L>1) & By (W) =2U< 1> 1)

=1

@)l > 1= Tl < Bow @ <[ull,

(i) Jul, 0 <12 Ul < Boeo @ <[Ul?,

) ual, i = 0> 0) & By (U,) = 0(—> )

(N TRETI N —0(—> ) < gy, (U, —U) = 0(—> o)

Proposition 2.4. [1,2,4,7,11] Set (u)= LQ|U| "4 . For ue L™ (62), we can write
(i) |U|LP( ) (602) >1= |u||_p( 9(ea) — VIP(X)( ) |U|LP< ) (oq)

(”) |u||_p( ) EQ <1:> |u||_p( ) 6(2) V/p(x)( ) |u||_p( ) OQ)
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Proposition 2.5. [2,6,9,10,11]

() If s(x)eC,(Q) and 1<s(x)<p’(x) for all xeQ, then the embedding
WP (Q) — L°™(Q2) is compact and continuous,where

Np(x)
()= {Npp(x), N> p(x)

o, N < p(x)

i) If s(x)eC,(@Q) and 1<s(x)< p°(x) for all xe@Q, then the trace embedding
WPM(Q) > L°™(6Q2) is compact and continuous, where

(N ~1)p(x)
pa(x)={ N p?x) , N> p(x)
o, N < p(x)

Poincaré inequality, i.e. there exists a positive constant C > 0 such that

Ju| < CIvul, for all u €W ()

3. Main results

Let X denote the variable exponent Sobolev space TRl (Q) We say that U e X is a weak
solution of problem (1.1) if

p(x)-2
J;z a(x, Vu)vvdx + L|u| uvdx—/1_|‘m|u|

-2
72 vdo =0

forall ve X.

The energy functional corresponding to problem (1.1) is definedas |, : X — R

l,(u ):I X Vu)dx+_[ |u| "™ dx ﬂ,j u“do

where A(u)= J.Q A(x, Vux .
Lemma 3.1. [8]
(i) A verifies the growth condition: |A(x,¢) < c([4’| +|¢] p(x)), forall xeQ andalle e R".

(i)  Ais p(x)-homogeneous: A(x,z¢)< A(x,¢)zP™
Proposition 3.2. [3,5,11] If one denotes

J(u):LQ%MS(X)da

where s(x)e C, (6Q) and s(x)< p=(x) for any x € &Q, then J € C*(X,R) and the derivative
operator of J, denoted by J', is

(3'(u)v) = 'Lg|u|s(x)_2 uvdo, Vu,ve X,
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and one hasJ: X —Rand J': X — X"are sequentially weak- strongly continuous,bounded,
namely, u, — u (weakly ) implies J '(un ) - J (u) (strongly contiuous) .

Lemma 3.3. [1,3,6,10] For all u,ve X,

(i) The functional A(u) is well-defined on X ,

(i) The functional A(u)is of class C*(X,R) and

<A (u), v> = _[Q a(x, Vu)vvdx,

(iii)  The functional A(u) is weakly lower semi-continuos on X,

(iv) | , is weakly lower semi-continuos on X ,

(V) The functional I, is well-defined on X .

Therefore, from Proposition 2.4, Proposition 3.2. and Lemma 3.3, it is easy to see that
|, (u)eC*(X,R)and the critical points of I, are weak solutions of (1.1) . Moreover, the derivate of

|, is the mapping J': X — X~

2
07 vdo,

<|ﬂ'(u), v> = IQ a(x, Vu)vvdx + IQ|u| P2 v dx— /1.[39|U|
forany u,v e X [7].

Lemma 3.4. Assume that (A1)- (Ad4) and 1<s* < p~,p~ < p°(x) forall ue X , then functional 1,
is coercive on X.

Proof. We consider |u| >1 . By using proposition 2.5, we can write the following continuous embeds
WHPO(Q) - L°¥(6Q2) and WHP® — LM (Q)
and there exist c,,C, > 0 constant such that

lu

<cyfuf and |u| < C,|u] for ue X.

LS(X)(OQ LP(X)

Moreover, using Proposition 2.3, Proposition 2.4 and (A4) we get
Il(u):_[ A(x, Vu)dx+f )|u " dx -2 o s )|u|s(x)da

>sz)QvU|p‘*> ) )jx—s—jm|u|s(x)da

- Ac +
5 pi Jull® ==l

where ¢, > 0 isaconstant. Since s* < p~, we inferthat I ,(u) — o as ||u|| — o0. Then, |, is coercive
on X.

Lemma 3.5. Under assumptions (Al)- (A4) and 1<s" <p ,p < pa(x), there exists U € X such
that u>0,u # Oand I, (tu)< 0 for t >0 small enought.

Proof. From Lemma 3.3 (ii) and (Al)- (A4), we have
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1, (tu)= j (thu)jx+j )|tu|p(x)d /II |t u*“do

c,t” 0, Cq /1t x
S“fJ‘ (xVu)jx+ j||p()d— '[||S()d
p
where ¢,,Cy,Cq > 0 are constants.
In the sequel, denote by s, =inf _ s(x) and p, =inf . p(x). Lete, >Obe such that
S +&,<p . Hence, S eC(Q ) it follows that there exists an open set Q, cc 02 such that

‘s X)—S ‘<go for all X € Q. Then, we can write that S(X)SS +¢&,<p forall xeQ,. Let

ueCy (Q) be such that suppu < Q,, u=1and 0 < u(x) <1in Q, Then, we write the following
inequality

c,tP Cit” N CAtS S(x
I, (tu)< == jQA(X,VU)dX+5p—jQ|u|P( )dX_eS_+'LQ|U| Gy

©

< 07: J (A )+ - 2w | o,

for t < ¥ =52 Wit

Ap’csf |u|s(x)da

0<o<mind s*c '[( X, Vu +|u|p())jx

where ¢, >0 is a constant. Finally, for t > 0small enought, we can take Il(tu)< 0. The proof of
Lemma 3.5 is complete.

Proof of Theorem 1.1. We use the fact that 1, € C*(X,R) from Lemma 3.3, then it is weakly lower
semi continuous. Moreover, from Lemma 3.4, | , is coercive then here exists a global minimizer in X,
and by Lemma 3.5, there exists u thatthe |, <0 [10]. Thus, Theorem 1.1 is proved.
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ABSTRACT

By using the Mountain Pass theorem together with Ambrosetti- Rabinowitz type growth condition,
we investigated the existence nontrivial weak of solutions of Steklov boundary value problem

involving p(x)— Laplacian operator.

Key Words: Mountain Pass theorem, Ambrosetti- Rabinowitz condition, Weak solution.

1.INTRODUCTION

We deal with the following Steklov boundary value problem

div(a(x, Vu)) = m(x)|u| " xeQ

a(x, Vu)a—u = 2f (x,u), x € 2Q,
ov

where Q < R" (N > 2) is a bounded with smooth boundary , p(x) € C(ﬁ), m(x) e C(g_l) is weight

. : . . - au .
function such that, f :0Q X R — Ris a Carathéodory condition, A is a positive parameter, ™ is the
v

outer unit normal derivative on 6Q, a(x, ): QxRM — RV is the continuous derivative with respect
to & of the mapping A(x,):QxR" — R and div(a(x,Vu))is p(x)- Laplacian type operator.

The operator div(a(x, Vu)), which appears in (E), is a more general operator than the p(x)-Laplacian
operator

A U= div(]Vu| p(XHVu)
In this study, we assume that A and a satisfy the following hypotheses:
(A1) There exists ¢ >0 forall x Q and all & € R" such that satisfies the growth
la(x, &) < c(1+ €] p(XH),
(A2) A(x,0)=0, forall xe Q,
(A3) The monotonicity condition:

(a(x,&)—a(x,7))(e —17)> 0, holds for all x € Q andalle,7 € R" with equality if and only if
=1

(A) | * <a(x,e)e < p(x).A(x, &)forall xe Q andall s € RN
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The main results of the presents paper is:
Theorem 1.1. Assume that the conditions (Al)- (A4) and the following conditions hold:

(f1) f :0OQXR — Ris a Carathéodory functionand p* <q < q(x) < pa(x) for q(x) € C(@Q)

f(xt)<c+c,f| ™™,
(f2) f(x,t):0(|t|p+_1),t—>0 forall xedQand p*<q-,

(AR): Ambrosetti-Rabinowitz's type growth condition; there exist M > 0and p* < & such that
0<eF(xt)< f(x,th [(|>M forall xeaQ.

Then there existsa A~ > 0 such that forany 4 (0, A ) problem (E) has a nontrivial weak solution.

Problems of type (E) has been intensively studied by many authors [1,2,3,7,9,10]. For example [2],
Ben Ali K dealt with the following problem

— AU = a(x)|u|p(XHu, XeQ

p(x

v P S—” — A (x,u) x e 8Q,
19

where f is not satisfies the Ambrosetti-Rabinowitz type condition. The author proved some

results on the existence of weak solutions by using min-max method and Ekeland's variational
principle

2.PRELIMINARIES

In this section, we recall definitions, theorems and basic properties of variable exponent Lebesgue-
Sobolev spaces LP®(Q2),W**®(2)) and W,"*™ (2)[4,6,8,10].

Set
C.(Q) ={p: p(x)e C(QY),inf p(x)>1,forall x e }.
For any p(x) eC, (S_l) , we can define such that
1< p-=inf __ p(x)<p" =sup,_, p(x)<w
and define the variable exponent Lebesgue space as
LP®(Q) = {ulu: @ — R is measurable such that L|u(x)|p(x)dx <o |,

We recall the following so-called Luxemburg norm, on this space defined by the formula

. u(x)"*
|u|Lp(x)(Q)=|nf{5>0:.|‘Q(—) dx<1 }.

o

Also, (Lp(x’ (Q) ) becomes a Banach space under the above norm.

,|U| p(x)

When we get p(x) e C, (Q) , we define the following space
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LP®(602) = {uju : 62 — Ris measurable such that I@Q|u(x)|p(x)da <o |,

with norm

|U|LP< 9 (6Q)) mf{

where do is the measure on the boundary. Moreover, (Lp(") (GQ),HP (X)) become Banach space.

p(X)
do<1},

The variable exponent Sobolev space (W P (Q)) is denined by
WP (Q) = {u e L*Y(Q){vu| e L°® (Q)}
with the norm,

p(x)

(x)
i [ fulx) vu(x)]”
[ullyr.500 ) = i {9 >0: L[T e dx<1 |
or
[ull g = 1Uloey + VU0 VU €W ()

The space Wol’p(x) (Q2) is denoted as the closure of C° (Q) in W™ (C2) with respect to the norm

lul, . For ueW, "™ (), we can define an equivalent norm |u| =|Vu| .Let X denote the
p(x)

Lp(x)
variable exponent Sobolev space W >**(Q).

, , 1 1
Proposition 2.1.[4,8] If L”®(Q) is the conjugate space of L”*?(Q2), where —— +—— =1, we
p(x)  p'(x)
have the Holder-Type inequality such that

<] 02 ol M
p p p(x) p'(x)

forany u e L™ (Q)and ve L"¥(Q).

Boo (U):WHPP(Q) > R defined by
B )= [ (V0™ + mxJu(x}"™ pix, vu ew 0 (),
Proposition 2.2. [3,4,8] If u,u, eW**®(Q2) and p* < oo, we have
(i) Jull, i =U<L>1) & By () =2U< 1> 2),
@ min (] )= o 0)= Ml el ).
WD) Junl, ) = O 20) & By (U, ) = O(— e0),

(iv)  |u, - u|| = 0(—> ) < @,y (U, —t1) > 0(— ).
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Proposition 2.3. [1,7,9] Set ¢, (u): L"®(602) > R and ¢, (u) = Lg|u|p(x)da. For
u e L"™(6Q2), we have

(i) |U|LP<*>(09) >1= |u|fg(x)(a§z) < Pp (u) < |u||F_)':(X)(aQ)’

(i) |u|LP<X>(aQ) <l= |U|E':(*)(ag) < Pooy (u) < |u||r_);(*)(aQ) '
Proposition 2.4. [1,4,8,10]

(i) If 1< p~ < p* < oothen the spaces LP™(Q), W™ (Q2) and W,""*(C2)are separable,
reflexive and uniformly convex Banach spaces,

(i) 1f q(x) eC,(Q) and 1< q(x) < p*(x) for all x € Q then the embedding

WP () — L9 (Q) is compact and continuous,where

Np_(x), N > p(x)

e()= N ol
PrOTIN

(i)  If q(x)eC, (6Q) and 1< q(x) < p°(x) for all x € AQ then the trace embedding
WPM(Q) — LY (2Q2) is compact and continuous, where

(N-Dp(x)
0" (x) = N——pr()x) ifN > p(x)
o0, ifN < p(X)

(iv)  Poincaré inequality, i.e. there exists a positive constant C > 0 such that

Jull, yi < CIVU[, for all u e WP (@)

Definition 2.5. Let X be a Banach spaces and the function 1, € C*(X,R). We say that |, satisfies
Palais-Smale condition (PS) in X if any sequence u, € X in X such that Iﬂ(un) is bounded and

P (un ) — 0 as n — oo has a convergent subsequence.

Lemma 2.6. (Mountain Pass Theorem) [8] Let X be a Banach spaces and the function
|, e C*(X,R) satisfies Palais-Smale condition. Assume that I ,(0)=0and

(i) There exists two positive real numbers 7 and r such that 1, (u)>r > Owith =7,
(i) Thereexists u, € X such that |Ju,]| > 7 and 1,(u,)<0.

Put G = {p € C([0,1] X ): 9(0)=0,p(1)=u, } Set B=inf{max¢([0,1]):0€G }. Then g>r
and S isacritical value of |.
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3. MAIN RESULTS
We say that U € X is a weak solution of (E) if

j a(x,Vu) Vudx+J x)|u| Ude—lIan(x,u)ﬂo:O
forall ve X .

The energy functional corresponding to problem (E) is definedas I, : X - R

Il(u):j (xVu)dx+f §|u| Jdx - ZI (x,udo

where A(u)= L A(x, vu)ix and y(u)= LQ F(x,u)do .
Proposition 3.2. [2,7] Let f : 0QXR — Ris a Carathéodory function satisfying (f1). For each U € X
set y(u)=[_G(x,u)do . Then y € C*(X,R)) and

(w'(u)v)= .sz f(x,updo,
for all v.e X . Moreover, the operator i : X — X “is compact.
Lemma 3.3. [5]
() Averifies the growth condition: |A(x,¢) < ¢, (¢]+|¢|"™™) for all x e andall & e RM.
(i)  Ais plx)-homogeneous: A(x,z¢)< A(x, <)z
Lemma 3.4. [4,5,7,8]
(i) The functional A(u) is well-defined on X .

(i) The functional A(u) is of class C*(X,R) and for all u,v e X
(Au)v)= J.Q a(x, Vu)vvdx,

(iii) ~ The functional A(u) is weakly lower semi-continuos on X .
(iv) |, is weakly lower semi-continuos on X

(v) | , is well-defined on X .

Hence, from Proposition 2.2, Proposition 2.3, Proposition 3.2 and Lemma 3.4, it is easy to see that
|, (u)eC*(X,R)and the critical points of |, are weak solutions of (E) . Moreover, the derivate of

| ,isthe mapping I, : X - R
<I4'(u), v> = L a(x, Vu)vvdx + J.Q m(x)u|**"* uvdx — ALQ f(x,uNdo,
forany u,ve X [7,8].

Lemma 3.5. Assume that (Al)- (A4), (f1)- (f2) and (AR) conditions hold. Then, there exists two
positive real numbers 7 and rand A" > 0 such that for any 4 € (0, 2" ), we have 1, (u)> r > Owith

Jul=7<(02).
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Proof. For |u|| <1, using (f1) and (f2) , we have
(1.1

fxt)<ef]® +c,ft

By Proposition 2.4, we write the following countinous embeddings

WP (Q) - LPM(Q) WP (Q) — LPM(602),
and W (Q) — L (6Q)
Also, there exist C,,C, >0 constants such that
il <ol and ], <l @2)

Moreover, from Proposition 2.2, Proposition 2.3, inequalities (1.1)- (1.2) and (A4), we obtain

1 X 1 X
|A(U)Z J.QW|VU|D( )dX+J.QW|U|p( )dX
U|q(X))dG

Al (sl e,
ol — Acealull , ~ Acsc,

C5
p+

>

“”f,ip(x)

C
where Cg,C¢ > 0 are constants. Now, let's choose ¢ > 0 small enough such that 0 < Aec, < —5+ . For

anyu € X with ||u||l'p(x) =1 €(0,1), we can write

C +
1, (u)> p—i||u||fp(x) — J¢qC,

.(c -
=7’ (—i—ﬂcecgnq “’J
P

By the above inequality, if we choose A* as

u”zip(x)

gt
2pc,c,

and using the condition p* < g, then there exists for any A € (O,/l*) andany ue X with |u| =7
such that I, (u)>r > 0.

Lemma 3.6. Under assumptions (Al1)- (A4), (f1)- (f2) and (AR), there exists U, € X such that
Jlu,|| > 7 and 1, (u,)<0.

Proof. From (f2), w € X,® = 0and t >1 we obtain
F(x,tw) < c,t’F(x, @), forall (x,®)e 6QxR (1.3)
Then, using (1.2), by Lemma 3.3 and (Al)- (A4), we have
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1 .
1, (to) = [ Alx, Vto, Jix+ Lmhwp( ) dx

- i.[m F(x to)do

Cot”

Y
—c,t? _LQ F(x,odo

<

t? x
IQ A(x, Vo )x + FIQM " dx

where ¢, and ¢, are pozitive constants. Since € > p~, we conclude that Ii(u1)< 0 foru, =tw.
The proof is completed.

Lemma 3.7. Assume that (A1)- (A4), (f1)- (f2) and (AR) hold. Then, |, satisfies Palais-Smale
condition (PS) in X .
Proof of Theorem 1.1. From Lemma 3.5, Lemma 3.6, Lemma 3.7 and using Il(O) =0 from (A2),

| , satisfies the all statements of Lemma 2.6. Therefore, |, has at least one nontrivial critical point,
i.e., problem (E) has a nontrivial weak solution [8]
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DIFFERENTIATION OF THE ELEMENTARY AREA ON THE BASIS OF RELIEF
MICROPLASTICS ACCORDING TO THE HYDROTHERMAL POTENTIAL OF THE SOIL
ENVIRONMENT

ELEMENTAR AREALIN MIKRORELYEF PLASTIKASI 8SASINDA TORPAQ MUHITININ
HIDROTERMIK POTENSIALINA GOR® DIFFERENSIASIYASI

ANDOEPEHIUALIMA SJIEMEHTAPHOI'O APEAJIA HA OCHOBE MUKPOIUIACTHKH
PEJIBE®A I10 THAPOTEPMUYECKOMY ITIOTEHIIMAJIY IIOUBEHHOUN CPE/IbI

Niyazi Siileymanov, Nazakat Olizada
Azorbaycan MEA Torpagsiinasiiq va Aqrokimya institutu, Bak

PasnuuHoe BAMSIHME TUAPOTEPMUYECKHX PEXKHMMOB Ha JJIIEMEHTAPHBIE apeanbl, 3aHAThIE
pa3HOOOpa3HBEIMH PACTUTENHLHBIMU (hOpMAIHSIMHU, HECOMHEHHO. [loTpeOHOCTh B BOZIE, BEreTaTUBHBIX
OpTaHOB BBICIIIETO — JEPEBO, Kcepoduiaa W TPABIHUCTONW PACTUTEIHHOCTH, B Pa3IUIHBIX CTATUIX
pa3BUTHSA OTJIIMYHO, YTO TECHO CBS3aHO C 00OBEMOM OHOMacchl, OPMOM U TeOMeTpHel JIMCTHEB.
CrnenoBaTensHO, CyIIECTBOBaHHE OMOpa3HOOOpasvs Ha TEPPUTOPUM JaHAIIAPTa BO3MOXKHO, IPH
YCIOBHSIX B Pa3IUYHON CTETICHH peaan3alliy BIaroodecreueHHOCTH MouBeHHOM cpeapl 1 I'TII.

B cratpe npemiara€tca MeETOJ HCIOJIB30BaHUA COBPEMCEHHBIX KOMITBIOTECPHBIX TEXHOJIOTHH.
PaspaGoTranHasi aBTOpOM METOJAMKA, MpPEIyCMaTpUBaeT UCHOIb30oBaHue mpuiaoxeHuin AUutoCAD
pas3zeneHus 2IEMEHTapHOT0 apealia Ha MUKpoKaTeHsI i tuddepernnarius snemMeHToB kaTeros mo ['TIL

[lomydenusii cpeanecraTucTrdecknii mHTepBan jaumuToB ['TII mms ropHo cepo-OypbhiXx MmOuYB, C
UCIIOJIb30BAHUEM MYJIbTHIIAPAMETPOBBIX MPHUOOPOB, OTBEYAIOIINE MPHUHIHUIIAM «I0YBAa-MOMEHT», B
cioe noussl 0-20 cm coctaBmiio 274-348 snr. PasHocTh MOTEHIMAIOB TIO JIeCy U JIyTy - 74 Snr.

The different influence of hydrothermal regimes on elementary areas occupied by various plant
formations is undeniable. The need for water, the higher vegetative organs - tree, xerophila and
herbaceous vegetation, in various stages of development is excellent, which is closely related to the
volume of biomass, the shape and geometry of the leaves. Consequently, the existence of biodiversity
in the territory of the landscape is possible, under conditions of varying degrees of implementation of
the moisture supply of the soil environment and HTP.

The article proposes a method for using modern computer technologies. The method developed by the
author provides for the use of AutoCAD applications for dividing the elementary range into
microcatenes and differentiation of catena elements according to the HTP.

The obtained average statistical range of HTP limits for mountainous gray-brown soils, using multi-
parameter devices that meet the principles of "soil-moment", in a soil layer of 0-20 cm was 274-348 snr.
The potential difference in the forest and meadow - 74 snr.

XULASO

Tobiotin landsaft layihosi-modeli, elementar areallari, miixtalif ekosistemlori, eyni iglim sortlori
daxilinda abiotik tasirlorin relyef vasitasilo tonzimlonmasi, adi ¢okilon sarhadlor ¢orgivasinds, tabii
biomiixtolifliyi yaratmis vo davamli sokildo qoruyub saxlayir. ilk baxisda ziddiyyatli goriinso do yerl
alamoatlorin tadgiqgi bunun {igiin nazari zominlarin oldugunu agkara ¢ixarmaga imkan verir, yer sathinin
mikrokaten formatda HTP-ys goro differensiasiyasi rongarongliyin mévcudlugunu—elmi osasliligini
tomin edir.

Miixtoalif bitki formasiyalarindan taskil olunan elementar areallarinin torpaq miihitlorina hidrotermik
rejimlarin tasirinin forqliliyi siibhasizdir. Mesonin bitki strukturunun osas elementi olan ali bitki-agac,
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kol va ot bitkilorinin vegetativ orqanlarinin inkisaf fazalarinda suya olan talabati farglidir ki, bu da
bitkinin biokiitlasinin hacmi, yarpaq ssthi, forma forgliliyi ilo six olagadardir. Demali, landsaft
orazisindo biomiixtalifliyin mévcudlugu elementar areallarda riitubstlo tomin olunmanin miixtalif
daracads reallagdigini va torpaq miihitinde HTP-nin forgli olmasi goraitinde miimkiindir.

Mogalods miiasir kompyiiter texnologiyalarinin imkanlarindan istifado etmoklo oldo edilmis tisul
haqqinda molumat verilir. Mioallif torsfindon islonib-hazirlanmis metodikaya goro AutoCAD
programinin alavasinin komayi ilo elementar arealin mikrorelyef miqyasa uygun horizontal plani
mikrokatenlors ayrilaraq katen elementlori tizro HTP-ya goro differensiasiyasi verilmisdir.

Acar sozlar: elementar areal, hidrotermik potensial, mikrokaten

GIiRiS

Tobistin landsaft layihosi-modeli, elementar areallarr1 miixtolif ekosistemlori, eyni iglim sortlori
daxilinds abiotik tasirlorin relyef vasitasilo tonzimlonmasi ilo adi ¢okilon sarhadlor ¢argivasinda tabii
biomiixtolifliyini yaratmis vo davamli sokilde qoruyub saxlayir [1,2,3,4,5]. ilk baxisda ziddiyyatli
goriinsa do yerli alamatlorin tadqiqi bunun ti¢iin nazari zominlorin oldugunu askara gixarmaga imkan
verir, yer sathinin mikrokaten formatda HTP-yas gors differensiasiyasi rongarangliyin mévcudlugunu—
elmi asasliligini tomin edir.

Miixtolif bitki formasiyalarindan togkil olunan elementar areaallarinin torpaq miihitlorina hidrotermik
rejimlarin tasirinin forqliliyi siibhasizdir. Mesonin bitki strukturunun osas elementi olan ali bitki-agac,
kol va ot bitkilorinin vegetativ organlarinin inkisaf fazalarinda suya olan tolobat1 forglidir ki, bu da
bitkinin biokditlasinin hacmi, yarpaq sothi, forma forgliliyi ilo six olagadardir. Demali, landsaft
orazisindo biomiixtalifliyin moévcudlugu elementar areallarda riitubatlo tomin olunmanin miixtolif
daracads reallagdigini va torpaq miihitinde HTP-nin forqli olmasi soraitinde miimkiindiir.

Elementar torpaq arealinin yerlosdiyi arazinin mikrokaten formatda HTP-ya goro differensiasiyasini
vermok tigiin otraf orazilorin mikrorelyef plastikasi xaritasinin tortib olunmasi vacibdir. Bunun iigiin yer
sothinin saquli 10 sm doaqiqliklo horizontal plani tortib olunmali, yeriistii axinlarin sothds riitubatin
tokrar paylanmasi naticesinda mikrokatenlords toplanmasinin sxemlori geyd edilmalidir.

Buna iso miiasir kompyiiter texnologiyalarindan istifade etmoklo nail olmaq miimkiindiir. Miisllif
torafindon islonib-hazirlanmig metodikaya goroa AutoCAD proqraminin slavesinin komayi ilo alds edilir.
Irolido bu barado daha miifassal izah verilocokdir. ©lda edilocak naticalar tacriiba sahalorinin aid oldugu
elementar torpaq areallar1 timsalinda izah edilocak.

ARASDIRMALAR

Toadgigat obyekti B.Qafgazin simal-sorq yamaci, Siyozon rayonu orazi-sindo dagstoyi zonada
secilmisdir. Orazinin torpaqlari dag boz-gahvayi tipins aid olub, asag1 dagliq zonada yerlogir. Dagotoyi
zona tironin gimal-gorq yamacinda yerlogon miixtalif (12.3+19.1°) ekspozisiyali kigik yamaclardan vo
al¢aq daglardan ibaratdir (Sok. 1).
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Sakil 1. Todgigat orazisinin imumi goriiniisii

Sokil 1-don goriindiiyii kimi orazinin ekspozisiyasinin miixtalif hissslorindo mezofil mesoalorlo yanasi
comanliklor do tosokkiil tapmigdir ki, bu ekosistemlorin mévcudlugu torpagin hidrotermik rejiminin
forqli olduguna isaradir va elmi cohoatdon asaslandirilmis izah talob edir [1,2,3,6].

Siyazon rayonu B.Qafqaz sira daglarinin simal-sarq yamacinda yerlosir. Tadgigat obyekti doniz
soviyyasindon 405-440 m vo daha yiiksoklikdo yerlosir. Orazido yayilan torpaq tipi dag boz-gohvayi
(Kastanozems) olub bitki ortiyii kserofil mesalor va onlarin kolluglarla garisiglarindan ibaratdir.

Dag tiralorinin sorq vo Qorb yamaclart bitki Ortiiyiine gore forqlonir. Burada adi ¢okilon bitki
formasiyalari ilo yanas1 comonliklor yayilmigdir. Bu hidrotemik resurslarin qeyri-borabar paylandigina
isoradir. Prosesin varlig1 6z tosdigini torpaq sathinin hidrotermik potensial giymatlorinds tapir.

Orazinin orta illik horarat gostaricilori vo diison yagintinin illik saciyyasi, miivafiq olaraq 11,1 °C va
530 mm borabardir.

Zonanin iqlimi miilayim-isti vo riitubatli kimi saciyyslonir. Umumi riitubstlik omsali K,=1,0-1,5, imumi
radiasiya 132-136 kkan/sm? arasinda toroddiid edir.

YENILIiKLOR

Orazinin mikrorelyef plastikasi osasinda horizontal planini alds etmak iigiin AutoCAD programinin
alavalorindan istifado etmoklo hazirlanmigdir. Belo ki, programin miivafiq imkanlarindan istifado
etmoklo Diinya verilonlor bazasina miiraciot etmoklo ixtiyari orazinin sothinin yiiksok dogigliklo
topografik oasasini aldo etmok olar. Boyiik arazilorin tadgigata calb edilmosi boyiik hacmli geodeziya
islorinin aparilmasini nozordo tutduguna goro mikrokaten formatda riitubotin paylanmasinin yerli
olamatlorini agkara ¢ixarilmasi, orta statistik gostaricilora gors, analoji variasiyalar metodu tizra biitiin
arazini todgigata calb etmok olar [7,8,9].
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Sakil 2. Orazinin mikrokaten formatda vizual fragmenti

Sokil 2-don goriindiiyii kimi arazinin mikrorelyefi miixtalif maili landsaft elementlarindan ibarat olub
diison yagmtmin tokrar paylanmasi iigiin olverisli sorait yaradir, mikrokatenlorin akkumulyasiya
zonasinda qapalt depressiyalarda forgli—istin nomlonmoni tomin edir. Relyef elementlorinin
kegidlorinds vo kontaktlarda kigik hamar orazilor mévcuddur ki, burada maye axilarinin orazi tizra
paylanmasi yerli alamatlora goérs forgli paylanir. Biitiin bu farqli magamlar namliyin sahos tizro geyri-
borabar paylandigini gostorir.

Nomliyin geyri-borabor paylanmasi katen elementlori {izra hidrotermik potensialin vo buna miivafiq
olaraq bitki oOrtiiyiintin struktur torkibinin forgliliyino sobob olur. Katenin denudasiya hissasinda
comonlik, akkumulyasiya hissasinda isa ki¢ik agaclar va kolluglar yaranir—tosokkiil tapir. Katenin
gisman vo ya tam qapali olmasi da bitki ortiiyliniin strukturunda, miivafiq olaraq biokiitlo artimini va
kol va agaclarin inkisafini toamin edir.

Bilavasito “torpag-moment” prinsiplarina asaslanan ¢ol tadgiqatlart vo bu prinsipls ¢alisan EC-350 M
miiltiparametrli cihazi ilo aparilmis todqiqatlarin naticalori elementar areali toskil edon mikrokaten
elementlorindo  formalagsan HTP bitki Ortiiyinden, yamacin cografi ekspozisiyasindan katen
elementindan bilavasits asili oldugunu siibut edir (Cadval ).

Cadval

Dag boz-gohvayi torpaglarmin namlik vo horarstinin dorinlik tizro paylanmasinin orta statistik
gostoaricilori

Mikrorel- T . T . Namlik HTP,
yef, katen Dorinlik, horpagl.n orpagin o HTP, orta ¢oki
elementi, sm arc?ratl, neTllyl, ehtiyati, snr iizrs,
bitki Ortiiyti c % mm snr
0 235 5.9 2.95 69
Jasb boz- 5 22.60 7.50 3.75 85
gohvayi, 10 19.10 9.10 4.55 87 274
mesd 15 19.90 34.90 17.45 347
20 19.30 47.90 23.95 462
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25 18.80 63.00 31.50 592
0 26.6 18.2 9.10 242
bos. 5 25.6 19.6 9.80 251
gjﬁvg‘;zl 10 24.3 22.80 11.40 277 248
: menlik 15 23.8 41.00 20.50 488
¢ 20 27.30 35.30 17.65 482
25 - —

Codvalin tohlili torpaq miihitinin hidrotermik potensialin torpaq sathinin bitki ortiiyi ilo six olagodar
oldugunu gosterir. Hesabi qatlar iizro namlik ehtiyati meso ilo miigayisado torpagin iist gatinda
comoanlikdo daha yiiksokdir. Bu ali bitkilorin suya olan tolobatinin daha yiiksok oldugunu gostarir.
Comolik arazinin qapali katen elementi olduguna gora nomliklo tominati daha yiiksokdir. Ancaq nozora
alinmalidir ki, gomonlikds transpirasiya siiratlo getdiyindon bu istiinliik kegici xarakterlidir. Miioyyon
zaman kasiyindo bu stiinlik meso ekosisteminin xeyrino doyisir. Meso ddsonoyinin varligi, onun
stiratlo qurumasi, bu monzaranin ilkin marhalodo—yagintinin bas verdiyi zaman kegon qisa dovr—sutka
arzinds dominanthigini tamin edir.

Goriindiiyt kimi, torpag miihitinds gedon proseslorin dinamik mahiyyastinin agilmasi “torpaq-moment”
prinsipi ilo ¢alisan cihazlarin totbigi ilo aldo olunmus gostoaricilora istinadon miimkiin olmusdur.
Tohlillor eyni iglim soraitinde miixtalif bitki Ortiiyli altinda torpaq miihitinde forqli potensialin
yarandigin1 demays imkan verir, hom do torpagm horaroti, nomliyi bas veron fiziki, kimyovi vo
hidrodinamiki tasirlor naticesinds donarli proseslorlo miisaiot olunan dévri mahiyyatlidir.

Umumiyyatlo, orta ¢oki iisulu ilo 0-20 sm qat iizro miioyyon edilmis HTP limitlori 274-348 snr
hiidudlarinda toraddiid edir. Meso Vo ¢gomonlik iizra potensiallar farqi 74 snr barabar olmusdur.

Prosesin ayaniliyini tomin etmok ticiin cadval gostaricilorinin grafiki tasvirina miiracist edok. Darinlik
tizro HTP giymatlarinin dayismasini ifados edan ayrilar grafikds 20 sm dorinlikds hoar iki halda HTP-nin
giymatlori barabarlogir, bu sobabdon grafiklor kosisir. Bu yeriistii axinlar hesabina bas veran
dayisikliklarin tasir dairasinin 20 sm gata godar tosir imkanina malik oldugunu gostarir.

Mikrokaten formatda miioyyon tokrarda mikroyiiksoklik, mikro¢okoklik vo hamar orazids
multiparametrli cihazlardan istifado etmoklo torpagin hidrotermik potensialinin orta statistik
gostaricilorini olds edarak, torpaq arealinin HTP monzarasinin daqiq differensiasiya olunmus xoritasini
toklif edilon tisulla alds etmok miimkiindiir.
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Sakil 3. Dag boz-gahvayi torpaq miihitindo mixtalif bitki ortiiyi
altinda fomalasan HTP oyrilori

Sakil 3-don goriindiiyii kimi meso Vo ¢gomonlik altinda HTP ayrilori kamiyyat vo formaca forglanirlar,
20 sm dorinlikds kasisirlor. Iglim soraitinin vo hidrotermik rejimin eyni olmasina baxmayaraq, bitki
ortliytiniin cografi ekspozisiyadan vo relyefdon asili olaraq miixtalifliyi (meso, ¢omon), yeriisti
axinlarm, namliyin tokrar paylanmasi naticasinde HTP formalasma miihitlori miivafiq olaraq farglonir.
Meso ali bitkilari tarafindon namliyin intensiv istifadasi naticasinds ¢amanlikds 0-15 sm-lik gqatda HTP
giymatlorinin megaya nishoton yiiksok olmasina dolalat edir.

NOTICOLOR

Torpaq miihitindo gedon proseslorin dinamik mahiyyatinin agilmasi “torpag-moment” prinsipi ilo
caligan cihazlarin totbigi ilo alds olunmus gdéstoricilors istinadon miimkiindiir.

Eyni iqlim soraitindo miixtolif bitki Ortiiyli altinda torpaq miihitindo forgli potensialin yarandigini
demays imkan verir vo torpagin hoararoti, namliyi bas veran fiziki, kimyavi, hidro-dinamiki tasirlor
naticasinds donarli proseslorlo miisaiot olunan dovri mahiyyatlidir.

Umumiyyatlo, orta ¢oki iisulu ilo 0-20 sm qat iizro miioyyon edilmis HTP limitlori 274-348 snr
hiidudlarinda toraddiid edir. Meso vo ¢omonlik tizro potensiallar forgi 74 snr barabardir.
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OZET

Saglik alaninda yasanilan bu gelismeler teletip-tele saglik olarak adlandirilan ve temel anlamiyla
hastanin tedavisi ve klinik gdriigmelerinin uzaktan teknolojik araglar kullanilarak saglanmasi olarak
tanimlanabilir. Teletip hastaliklarin tani ve teshisinde kullanilan dijital rontgen, hastalarla videolu
iletisim kurulmasi, telefonlar ile konsiiltasyon yapilmasi, uzaktan cerrahi miidahalede bulunulmasi gibi
tibbi tedavi ve hizmette iletisim araclarinin kullanimini kapsar. Tele saglik ise biitiin saglik
profesyonellerince yararlanilan teknoloji kaynakli iletisim araglari ile sagligin siirdiiriilmesi ve
gelistirilmesini destekleyen, koruyucu, destekleyici ve tedavi edici hizmetlerle bireyler ile saglik
calisanlar1 arasinda uzaktan kurulan irtibat seklidir. Diinya Saglik Orgiitii(DSO) tanimi ise > Saglik ve
bakim hizmetleri sunulmasinda mesafe kavraminin ¢esitli faktorler kaynakli ( ulagim giicliigii, salgin
hastalik, hastanin yasli olmas1 ya da hareket kisitlilig1 olmasi, ruhsal olarak siddete egilimli ya da bagka
saldirgan tavirlari olan hastalar, toplumsal olarak stigmadan uzak daha konforlu tedavi almak isteyen
hastalar) toplumsal ve bireysel olarak saghigin iyilestirilmesi, hastalik ve acil miidahale gerektiren
durumlarin tespiti, tedavisi ve Onlenmesi, siirekli izlemlerin yapilarak giincel bilgiler konusunda
bilgilendirme saglanmasi konusunda iletisim teknolojilerini uygulayip kullanan saglik profesyonelleri
ve saglik hizmeti verenlerin egitilmesidir.

Diinyada ve tilkemizde artis gosteren kronik ruhsal hastalik yiikiiniin azaltilmasi, hasta sonug¢larinin
iyilestirilmesi, tedavi ve bakim uygulamalarinin etkinliginin artirilmasi ve artan saghk giicii
gereksiniminin etkin sekilde kullanilmasi icin ulusal diizeyde tele-psikiyatri uygulamalarinin
gelistirilmesi ve bu alanda yapilan calismalarm artirilmasi gerekmektir. Oncelikle ruh sagligi
profesyonellerinin sayisinin yetersiz oldugu yerlerde tele-psikiyatri hizmetlerinin artirilmast
gerekmektedir. Tele-psikiyatri uygulamalari yoluyla hastalara olduklar1 yerde hizmet verilmesi
kac¢inilmaz goriinmektedir. Sigorta 6demelerinin yiiz ylize gériismeler i¢in oldugu gibi ayni oranda tele-
psikiyatri tedavilerine geri 6deme yapmaya baslamasiyla gelisen tibbi alanin katlanarak biiylime
potansiyeli vardir. Saglikta teknolojinin kullanimi gittik¢e arttigindan tele-psikiyatrik hizmetlerin, daha
cok kullanilacag: diisiiniilmektedir.

Sonug olarak; Tele-psikiyatri ve tele-hemsirelik giintimiiziin hizla degisen saglik sisteminin ortaya
c¢ikardigi, hem hastaya hem de klinisyene yararlari olan bir uygulama oldugu agiktir. Uygun teknolojinin
gelistirilmesi, yasal diizenlemelerin yapilmasi, ruh sagligi profesyonellerinin, hastalarin ve ii¢lincii
kuruluslarin memnuniyetlerinin saglanmasi oraninda tele-psikiyatrinin ivmesi artacaktir.

Anahtar Sozciikler: tele tip, tele psikiyatri, hemsire.

PROCEEDINGS BOOK 94 www.scienceazerbaijan.org/karabaghcongress



KARABAKH
ITII. INTERNATIONAL CONGRESS OF APPLIED SCIENCES
"YEAR OF SHUSHA- 2022"
June 7-10, 2022 Karabagh/Azerbaijan

ABSTRACT

These developments in the field of health can be defined as telemedicine-telehealth and basically
providing the treatment of the patient and clinical interviews using remote technological tools.
Telemedicine covers the use of communication tools in medical treatment and service, such as digital
x-ray used in the diagnosis and diagnosis of diseases, video communication with patients, consultation
with telephones, and remote surgical intervention. Telehealth, on the other hand, is a form of remote
communication between individuals and health workers with preventive, supportive and curative
services that support the maintenance and development of health through technology-based
communication tools used by all health professionals. The definition of the World Health Organization
(WHO) is that the concept of distance in the provision of health and care services is caused by various
factors (difficulty of transportation, epidemic disease, the patient's being old or having limited mobility,
patients who are mentally prone to violence or other aggressive attitudes, socially It is the training of
health professionals and health care providers who apply and use communication technologies in order
to improve social and individual health, detect, treat and prevent diseases and situations that require
emergency intervention, and to provide information on up-to-date information by making continuous
follow-ups.

It is necessary to develop tele-psychiatry practices at the national level and to increase studies in this
field in order to reduce the burden of chronic mental illness, which is increasing in the world and in our
country, to improve patient outcomes, to increase the effectiveness of treatment and care practices, and
to effectively use the increasing need for health care. First of all, tele-psychiatry services should be
increased in places where the number of mental health professionals is insufficient. It seems inevitable
to serve patients where they are through tele-psychiatry practices. The evolving medical field has the
potential to grow exponentially as insurance payments begin to reimburse tele-psychiatry treatments at
the same rate as for face-to-face meetings. Since the use of technology in health is increasing, it is
thought that tele-psychiatric services will be used more.

As a result; It is clear that tele-psychiatry and tele-nursing is an application created by today's rapidly
changing health system, which has benefits for both the patient and the clinician. The acceleration of
tele-psychiatry will increase in proportion to the development of appropriate technology, the
implementation of legal regulations, and the satisfaction of mental health professionals, patients and
third institutions.

Key Words: telemedicine, telepsychiatry, nurse.

1. GIRIS

Teknoloji ¢aginin vazgegilmez bir pargasi olan internet, hayatimizin hemen hemen her alanina girmis
durumdadir. internet; merak edilen ya da arastirilan pek cok konu hakkinda kisa siirede ve cesitli bilgiler
sunmasl, ekonomik olmasi, arac1 olmaksizin bilgiye erisim sayesinde daha 6zgiir ve ¢ekinmeden burada
inceleme yapilmasi ve saglikla ilgili baz1 konularda toplumsal damgalanmadan uzak olarak sorularina
yanit bulmasi, gibi kolayliklar saglayabilmektedir(1).

Giiniimiizde saglikla iliskili konularda bilgi arama yaygin bir davranig haline gelmistir(2). Bu davranig
saglikla ilgili web sitelerinin kurulmasina ve bu sayfalarda; hastaliklarin belirtileri, tedavi siireci,
prognozu ve hastaliktan korunma yollarina iligkin agiklamalar yer almaktadir(3). Saglikla ilgili dijital
platformlarda ulusal ve evrensel saglik programlarinin derlenip olusturulmasi, saglik politikalarinin
teknolojiye ayak uydurmasi ve saglikla ilgili tutumlarin degistirilmesi noktasinda Onem arz
etmektedir(4).

Saglik alaninda yasanilan bu gelismeler teletip-tele saglik olarak adlandirilan ve temel anlamiyla
hastanin tedavisi ve klinik goriismelerinin uzaktan teknolojik araglar kullanilarak saglanmasi olarak
tanimlanabilir. Teletip hastaliklarin tan1 ve teshisinde kullanilan dijital rontgen, hastalarla videolu
iletisim kurulmasi, telefonlar ile konsiiltasyon yapilmasi, uzaktan cerrahi miidahalede bulunulmasi gibi
tibbi tedavi ve hizmette iletisim araglarmin kullanimini kapsar. (5-6). Tele saglik ise biitiin saglik
profesyonellerince yararlanilan teknoloji kaynakli iletisim araglar1 ile sagligin siirdiiriilmesi ve
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gelistirilmesini destekleyen, koruyucu, destekleyici ve tedavi edici hizmetlerle bireyler ile saglik
caliganlari arasinda uzaktan kurulan irtibat seklidir(7). Diinya Saglik Orgiitii(DSO) tanimu ise ** Saglhk
ve bakim hizmetleri sunulmasinda mesafe kavraminin g¢esitli faktorler kaynakli (ulasim giicliigii, salgin
hastalik, hastanin yasli olmasi ya da hareket kisitlilig1 olmasi, ruhsal olarak siddete egilimli ya da baska
saldirgan tavirlari olan hastalar, toplumsal olarak stigmadan uzak daha konforlu tedavi almak isteyen
hastalar) toplumsal ve bireysel olarak sagligin iyilestirilmesi, hastalik ve acil miidahale gerektiren
durumlarin tespiti, tedavisi ve onlenmesi, siirekli izlemlerin yapilarak giincel bilgiler konusunda
bilgilendirme saglanmas1 konusunda iletisim teknolojilerini uygulayip kullanan saglik profesyonelleri
ve saglik hizmeti verenlerin egitilmesidir(8).

Tele-tip ilk basta saglik kuruluslarina ulasmasi zor kirsal ve niifusu az olan yerlerde, buradaki kisilerin
saglik hizmetlerinden daha etkin yararlanabilmesini saglamak amaciyla ortaya konmustur(9). Daha
sonralari ise niifusun hizla artmasi, saglik hizmetlerine olan ihtiyacin artmasinin yaninda maliyetinde
ciddi boyutlara ulagsmasi, hastaneye hastalarin gelis siklignin azaltilmak istenmesi, hemsirenin bakim
verme kalitesinin artmasi, uzman hekimlerin daha verimli ¢alisabilmesi gibi sebeplerden dolay1 giderek
yaygin kullanilmaya baglanmistir(8-9). Buna ek olarak hekimlerin irtibat kurabildigi hasta sayis1 artmig
ve bazi hastaliklarin teshisi ve tedavisinde daha hizli davranilmasi saglanabilmistir. Yasli ve bakim
gereksinimleri artan bireylerde ise tele-tip uygulamalarmin kullanilmasi; hastaneye yatis oranini
azaltma, maliyeti diisiirme, hasta ve aile bireylerinin bakim yiikiinii hafifletme, hasta memnuniyetinin
arttirllmasi gibi faydalar saglamaktadir(9). Calismak zorunda olan hastalarla ¢caligma ortamlarinda tele-
tip kapsaminda iletisime gecilmesi ise devamsizliklarini azaltabilmesi sayesinde isverene avantaj
olusturabilmektedir(10). Tele-tip uygulamalarindaki gelismeler beraberinde farkli branslarda tele-tip
uygulamalarinin yayginlagmasina zemin hazirlamigtir.

2. Saghk Sisteminde Tele-tip Uygulams Bicimleri
a) Direk telecerrahi veya cerrahi miidahale

b) Uzaktan akil verme-yonlendirme (Telementoring)
C) Telekonsiiltasyon

2.SAGLIK SiSTEMINDE TELE-TIP UYGULANIS BiCiMLERIi
2.a.Direk Telecerrahi veya Cerrahi Miidahale

Cerrahi miidahalenin uzaktan iletisim yoluyla uygulanmasi olarak ifade edilebilir. Baslarda hayvanlar
ile yapilan uygulamalar giiniimiizde uzaktan cerrahi miidahalelere kendini birakmaya baglamistir. Bu
alanda hayvanlar tizerindeki ilk girisim ise 1998 yilinda yaklasik bes metre uzaktan telemanipiilator
sistemi yardimiyla gastrik onarim ve kolesistektomi uygulanmasi ile saglanmistir. Caligma sonucu
bulgularinda ise uzaktan cerrahi yapilabilecegi ancak bunun normal cerrahi uygulamaya gore ii¢ kat
daha zaman aldig1 saptanmustir(11). Bu durum tele-tipla yakindan ilgilenen hekim ve sistem
saglayicilarii motive ederek bu alanda etkinliklerde bulunmalarina olanak tanimistir. ilk insan iizerinde
uzaktan erisimli cerrahi ameliyat 2000 yilinda ABD ve Singapur arasinda uygulanan laparoskopik
kolesistektomi ameliyati olmustur(12). Uzaktan komuta ile yapilan pek ¢ok cerrahi miidahale soz
konusu olmasina ragmen, gergek ilk robotik telecerrahi operasyon 2001 yilinda Fransa Strasbourg ile
New York arasinda ZEUS robot kullanilarak yapilan laparoskopik kolesistektomi ameliyatidir.
Operasyon yaklagik 45 dakika siirmiis ve komplikasyon olugmamistir(13). Giinliimiiz ¢aligmalarina
geldigimizde ise genel olarak vaka sunumu seklinde ve koroner vaskiiler miidahalelerden basta olmak
iizere pek ¢ok konuda denenmekte ve yiiksek basar1 saglanmaktadir(14).

2.b.Telementoring(uzaktan akil verme-yonlendirme) Kavrami ve Ornekleri

Saglik uygulamalarinda hekim-hekim arasi iletisim olarak da bilinmektedir. Ozellikle ameliyat
esnasinda hekimler arasindaki iletisimle islemde ¢6ziim aranan bir uygulama en az hata ile dogru bir
sekilde yapilabilmektedir. Komplike vakalarda ise telekonferans ile birden ¢ok cerrahin dahil oldugu
goriigsme ile cerrahi miidahale yonlendirilebilmektedir(15). T1ip alaninda uygulamali derslerde vakalarla
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ilgili uygulamalarda uzaktan baglanarak dersin daha kalic1 ve vaka iizerinde tartigilarak ilerlemesi hem
O0grenmeyi arttiracak, hemde cerrahin robotik anlamda gelisimini ve oryantasyonunu
giiclendirecektir(16).

2.C.Telekonsiiltasyon

Kirsal alanlarda yasayan halkin tedavi amach gittigi saglik kurulusunda tani veya tedavisine iliskin
baska bir hekimle iletisime gecilmesi olarak tanimlanabilir. Bu sayede gerek halinde bagka bir kurulusa
nakledilmesi ya da hekim yonlendirmesi ile bulundugu saglik kurulusunda hastanin takibi
saglanabilmektedir. Akilli telefonlara yiiklenebilen uygulamalar sayesinde kalp ritmi ve nabiz ,
satlirasyon gibi konularda bilgi edinebilmek miimkiindiir. Ciltte olusan lezyonlarla ilgili uzaktan baska
bir hekime bagvurulmasi ve tedavisinin saglanmast sik kullanilan bir uygulamadir(17).
Telekonsiiltasyon ayrica acil miidahale gerektiren hastalar konusunda yapilacaklar konusunda Kritik
oneme sahiptir. Bagka bir merkeze sevki gereken hastalarda saglik kurulusuna ulagana dek yapilmasi
gereken miidahaleler hakkinda bilgi edinilmesi hasta yararina olacak ve erken tedavi saglanacaktir(18).

3. TELE-PSIKIYATRI

Glinimiiz teknoloji ¢agnin getirilerinden birisi olan tele-tip boyutundaki alanlardan birisi olan
telepsikiyatri hem hasta hem de klinisyene yarar saglayabilen bir uygulama haline gelmistir. Akill
telefonlarin 6zellikle yayginlastigi bir donemde yasamamiz sayesinde herkes tarafindan ulasilabilir
olmasi ¢ok dnemlidir. Hasta ile iletisim kurulacaksa bu goériisme, konuyla ilgili egitime sahip hekim ya
da hemsire tarafindan gergeklestirilmelidir.

Hasta kendini daha rahat hissettigi ev ortaminda ve kendisi i¢in uygun olan zaman diliminde
telepsikiyatri yoluyla ruh sagligi hizmetleri goriismelerini saglayabilmektedir. Hastanin yasadigi yerin
kirsal bir bolgede bulunmasi ve ulagimin zor olmasi, hastanin ekonomik anlamda giicliik yasamasi,
hastanin ruh saglhigina iligskin hastalig1 ile alakali stigmadan ¢ekinmesi, ev ortaminda bireyin kendini
daha konforlu ve giivende hissetmesi, hastanedeki yogunlugun ve mali yiikiin azaltilmasi, hastanede
hekimle goriismede kendini ifade etmekte zorlanma, hekimlerin hastalarla daha kaliteli iletisim kurmasi
ve daha fazla vakit ayirabilmeleri gibi sebeplerden dolay1 telepsikiyatri uygulanmasi daha etkili
olabilmektedir(19).

Telepsikiyatri; Ozellikle acil servise kriz durumuyla bagvuran hastalarda (epileptik nobet, intihar
girigimi, sizofreni, alkol madde kullanim bozuklugu, vb.) ve yogun bakimda tedavi alan ya da almis
hastalarda(deliryum, Alzheimer, demans vb.) ¢ok Onemlidir. Taburculuk yapilmis olan hastalarin
uzaktan takibi ve zorunlu olmayan goriismeler haricinde telepsikiyatri olarak iletisim kurulmasi hastanin
stirecinin yakindan takibini saglamanin yaninda, daha fazla hastaya ulasilmasina da yardime1
olabilmektedir. Telepsikiyatri goriismelerinin faydalarindan bir digeri ise video konferans ile saglanan
goriismelerin hasta rizast alinarak psikiyatri/psikoloji alanda egitim alan 6grencilerin konuya daha
hakim olmasi i¢in kullanilmasidir. Telepsikiyatrinin ilerlemesi sayesinde saglik hizmeti sunan
kurumlarda, psikiyatrinin farkli alt uzmanlk alanlarinda egitim alan hekimlerin ya da psikiyatri
hemsireligi alaninda egitim almis bireylerin bu konularda kendilerini gostermeleri daha spesifik
caligarak kurumun daha bilingli hasta iletisimi kurmalarina ve hasta memnuniyeti konusunda ¢ok daha
iyi sonuglar elde edilmesini saglayacaktir(20). Telepsikiyatri sunulan hizmet alanina goére; Evde Tele-
psikiyatri, Adli Tele-psikiyatri, Acil Durum Tele-psikiyatrisi, Rutin Tele-psikiyatri seklinde
siralanabilir(21).

3.1.Tele-Psikiyatri Uygulanilan Hastaliklar

Bazi kontrollii ¢aligmalarin sonuglarina gore online terapiler basta anksiyete bozukluklari olmak iizere;
uyku bozukluklari, majoér depresyon, travma sonrasi stres bozuklugu (TSSB) ve dikkat eksikligi
hiperaktivite bozuklugu (DEHB), iki uglu (bipolar) bozukluk, panik bozukluk, sizofreni, psikoz,
bulimiya nevroza, sosyal fobi, karmasik yas durumlari, bas agrisi, tiikenmislik sendromunda hastalik
siddetinin azaltilmasinda etkili oldugu kanitlanmistir. Ozellikle TSSB, depresyon ve DEHB'nin tedavisi
acisindan etkili bulunmustur(22). Ayrica; sosyal fobi ve ¢ekingenlik nedeniyle yiiz yiize tedavilerde
sorun yasayanlar, agorafobi nedeniyle disariya ¢ikma korkusu olanlar, yiliz yiize psikolojik tedaviyi
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kabul etmeyen kisiler i¢in uzaktan yardim uygulamalar1 psikolojik destek siirecini baglatabilmektedir.
Yine bu uygulama yabanci lilkelerde dil sorunu nedeniyle psikolojik destekten yoksun kalanlara ya da
engellilere istedikleri uzmandan yardim alma imkan1 sagladigi gibi uzmanlar i¢in de 6nemli kolayliklar
saglamaktadir. Aragtirma sonuglarina gore: geleneksel olmayan psikoterapi ortamlarinda yapilan
internet tabanli uzaktan psikolojik yardim uygulamalarn yiiz yiize terapilerin bir alternatifi olmasa da
icinde barindirdig1 birgok avantaj nedeniyle hem yiiz ylize terapileri tamamlayici hem de yiiz yiize
terapilerden bagimsiz olarak psikolojik tedavilerin uygulanmasinda 6nemli bir yere sahiptir(23). Bunun
yaninda transkiiltiirel psikiyatri boyutunda hasta; hastanin bakim siirecinde rol alan saglik ¢aligsanlar1 ve
tedavisinde sz sahibi olan hekimle iletisim kurabilmek i¢in tercliman kullanmak yerine, ana dilinde
hizmet almayi tercih etmektedirler. Dolayisiyla tele-psikiyatri bu tiir kiiltiirel farkliliklardan kaynakli
glicliikleri ¢6zmek adina alternatif bir tedavi bileseni olarak diisiiniilebilmektedir(24).

3.2. Tele — Psikiyatri Avantajlart

* Tele-psikiyatri, bakim ve maliyeti diigiirerek ihtiya¢ duyan hastalarin daha iyi bir hizmet almalarina
yardimci olabilmektedir(25).

* Tele-psikiyatri, tedavi almak isteyen hastalarla hekimlerin iletisimi etkin bir boyuta tagiyarak daha
fazla hastanin tedavi edilmesine olanak saglayabilmektedir(25).

*Psikiyatrik sorunlari olan kisiler daha etkin ve rahat psikoterapi alabilmektedir(25).

* Tele-psikiyatri uygulamalari, sadece hasta ve hekim ya da hasta ve hemsgire arasinda gecen bir iletigim
agmi kapsadigi icin toplum tarafindan damgalanmay1 engelleyerek hasta mahremiyetini
koruyabilmektedir(26).

* Yiiz yiize terapi i¢in uygun kosullar saglanamadigi durumlarda alternatif bir yontemdir(27).

* Tele-psikiyatri, sadece ruhsal tedaviye erisimi kisith kentten uzak yerlesim yerleri i¢in degil ayni
zamanda kentte yagsamasina ragmen zamanlama yiiziinden hastaneye gidemeyen kisilerin tedavileri
iginde biiyiik bir kolaylik olusturmaktadir(28).

Farkli yerlerde de g¢ocuk ve genglerin ruhsal gelisimi i¢in uygulamalar yapilmasini katkida
bulunabilmektedir(29).

* Tele-psikiyatri, psikiyatri alaninda hizmet sunan, psikiyatrist, psikiyatri hemsiresi, psikoterapistler i¢in
tek bir yerden genis bir kitleye ulasabilme agisindan tercih meselesi olabilmektedir(30).

* Hastalarin yasayabilecegi ulasim sikintis1 ya da ekonomik zorlanmalari da 6nlemektedir(30).

 Hasta ve psikiyatri alaninda ¢alisan saglik profesyonellerinin yagsam kalitesini arttirmaktadir. Ayrica
hastanin bulundugu ortama gitmekteki maliyeti ortadan kaldirmaktadir(31).

*Psikiyatri alaninda yasanilan is giicii ve personel sorununu azaltabilmektedir(32).

Sonug olarak, tele-tip sayesinde sunulan tele-psikiyatrik tedavi ve bakim, hastalarin yasam kalitesi ve
sagligimi, sunulan holistik bakim ve etkin uygulamalarla ruh saghiginin gelisimine 6nemli katk:
saglamaktadir(28).

3.3.Tele-psikiyatrinin Dezavantajlar

Tele-psikiyatri uygulamasinin pek ¢ok yarari olmasinin yani sira bazi sinirliliklart da mevcuttur. Daha
etkin hizmet verilmesi adina geri 6demelerin saglanmasi, lisans, hasta mahremiyeti ve giivenligi, beraber
caligabilirlik gibi 6rnekler bu siirliliklara 6rnek verilebilir(25).

Tele-psikiyatri agisindan bir diger kaygi duyulan konu ise; videolu hasta ile goriismelerin devamliliginin
saglanabilmesi ve bu goriismelere ait kayitlarin bilgisayar korsanlarinca erisimini dnlemek adina
gereken giivenlik donanimlarinin sunulamamasidir(30).

Acil psikiyatrik degerlendirmede hastayla canli video konferans formatinin tedavi kalitesini arttirdigini
ifade eden yazilar olmasina ragmen sonuglarla alakali literatiirler sinirlidir(33).

Tele-psikiyatride direkt g6z temasindan yoksun olmasi, tele-psikiyatri uygulamalarini ne sekilde
uygulanmasi gerektigini agiklayan kapsamli kilavuzlarin olmamasi gibi problemler bulunmaktadir(24).
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Hastanin uzaktan tedaviye uygun olmayan diisiinceler(intihar diisiincesi veya niyeti, cinayet diigiincesi
ve niyeti, siddet egilimi ve diisiincesi bulunmasi) iginde olmasi da tele-psikiyatrinin kisitliliklar1 arasinda
sayilabilir(26).

Tele-tip uygulamalarinin alt gruplarindan olan tele-psikiyatrinin her hastada uygulanamayacagi net
olarak ifade edilebilir. Tele-psikiyatri uygulamalarinin ise hangi tedavi gruplari i¢in daha elverisli
oldugunu degerlendirmek adina daha fazla ¢aligma yapilmasi gerekmektedir(34).

3.4. Tele-Psikiyatri Uygulamas: Hakkinda Yapilan Calismalarin Sonuclart

Tele-psikiyatri hizmetlerinin degerlendirilmesiyle alakali yapilmis ¢alisma sonuglarda tele-psikiyatri
uygulamalarimin faydali oldugu tespit edilmistir.

Bu calismalardan birkaci sdyledir; Ingiltere’de online olarak video konferans yontemi kullanilmasi
neticesinde, psikiyatri hizmetlerinin daha etkin sunuldugu, maliyetin diistiigii ve hasta memnuniyetinin
arttigi, bilhassa yerlesim yerlerine uzak yerlerde yasayanlara biiylik kolaylik sagladigi tespit
edilmistir(34).

Yapilan diger bir calismada ise; tele-psikiyatri uygulamalarinin, farkli ruhsal bozukluklarin erken
donemde teshisi ve etkin bir bicimde tedavilerinin saglanmasinda rol aldig: ifade edilmistir(35).

Ulusal alanda ise tele-tip uygulamalar1 kullanilarak verilen tele-psikiyatri hizmetlerinin kisith kaldigi
ifade edilebilir. Kisith olan bu ¢aligmalarda ise genel olarak sizofreni tanisi olan bireylerde telefonla
goriisme saglanmig ama tedavilerine iliskin tele-psikiyatri uygulamasi yapilmamstir.

2011 yilinda yapilan bir ¢aligsmaya gore(36), psikiyatri servisinde yatan hastalarin ilagla tedavi ile alakali
tutumlar1 ve taburculuktan sonra ilag kullanimlarina iligkin telefonla gériisme saglanmis ve sonug olarak
taburculuk sonrasinda da ilag kullanimiyla ilgili egitim verilmesi ve damigmanlik yapilmasinin
gerekliligi, bu konuda yetersiz kalindig: tespit edilmistir(36).

Bir ruh saglig1 merkezinde yapilan baska bir ¢aligmada ise; 62 sizofreni hastasiyla psikoegitim yapilmasi
ve telefonla yiiriitillen tele-psikiyatrik izlemlerin, hastalarin tedaviye adaptasyonunu ve sosyal
iligkilerini arttirdig1, bakim veren kisilerin yiikiinii, duygu durumla alakali digavurumlarini ve psikiyatrik
belirtilerin siddetini azaltarak aileye yardimci oldugu belirlenmistir(37). Direkt sizofreni tanil1 bireylere
bakim vermekte olan kisilere yonelik yapilmis baska bir ¢calismada ise; telefonla goriisme ve video
konferans yoluyla kurulan iletisimin bakim verenlerin stresle bas etmesini kolaylastirdigi, depresyon ve
disa vurum seviyelerini azalttigi, hastalik ve olasi semptomlar hakkinda edinilen bilgiler sayesinde
bakim yiikiinii azalttigt ve sosyal destek varligi algisiyla daha verimli bir siire¢ yasandigi
saptanmigtir(38).

3.5. Tele-Psikiyatri Alaninda Hizmet Veren Hatlar

Ulkemizde Psikiyatri anlaminda destege ihtiyaci olan kisilere yardim etmek amagli kurulan ve tele-
psikiyatrik hizmet alaninda irdelenebilecek bazi hatlar mevcuttur. Bunlar;

* Alo 171 Sigara Birakma Danigsma Hatti: Danigma hattina gelen c¢agrilar, sigara birakma konusunda
egitim almig operatdr araciligi ile 7/24 saat hizmet verecek sekilde karsilanmaktadir. Ayrica, bu hatti
arayarak sigaray1 birakmaya karar vermis daniganlara, sigara birakma plani ¢cergevesinde belli araliklarla
geri doniis aramalar yapilarak kisinin takibinin yapilmasi saglanmaktadir (39).

+ Alo 191 Uyusturucu Ile Miicadele Danisma ve Destek Hatt1: Uyusturucu ile ilgili danisma ve destek
hizmetlerinin dogrudan verildigi, kisiye uygun gerekli yonlendirmelerin yapildigi, bu anlamda
vatandaglarin uyusturucuyla miicadele kapsaminda danigmanlik hizmeti alabilecekleri bir danisma ve
destek hattidir. Alo 191 sabit hatlardan {icretsiz aranabilmekte ve 7/24 saat hizmet vermektedir. Bu hat,
onleme, tedavi ve rehabilitasyon mekanizmalarini destekleyerek giiclendirecek sekilde organize
edilmistir(40).

» Alo 183 Sosyal Destek Hatti Cagr1 Merkezi: Aile, kadin, ¢ocuk, engelli, yasli, sehit yakinlar1 ve
gazilere yonelik hizmetler hakkinda bilgilendirme ve yonlendirme saglayan bir hattir. Ayrica Thmal,
istismar ve siddet vakalar1 veya tére ve namus cinayetlerinin dnlenmesi i¢in tedbir mahiyetindeki
ihbarlarda alinmakta olup, durumun aciliyeti gbz Oniinde tutularak, vakanin bulundugu, ilin acil
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miidahale ekip sorumlusuna ve/veya kolluk kuvvetlerine bildirilerek miidahale edilmesi
saglanmaktadir(35).

3.6.Tele-Psikiyatride Géoriismenin Gizliligi

Dijital olarak yapilan goriismelerde, bilgilerin saklanmasi, aktarimi noktasinda gizliligin ihlal edilmesi
riski mevcuttur(41). Genel kullanilan internet ag1 araciligiyla yapilan video konferans gériismelerinde,
yetkisi bulunmayan ya da bilgiye erismemesi gereken Kkisilerin hasta mahremiyeti kapsamindaki
bilgilere ulagma olasilig1 olabilmektedir. Bu konuda bilgi giivenliginin saglanmasi adina gerekli
onlemlerin alinmasi ve gerekli durumlarda sifreleme islemi uygulanmasi 6nemlidir. Bir bagka énlem
ise; tani, tedavi ve uygulanan ilaclar ve tedavide yer alan klinik ekibin kimlerden olustuguna dair sinirh
bir bilginin saglik hizmet sunucusuna aktarilmasidir. Ayrica hastaya ait gizli bilgiler paylasilmadan
once hastaya bilgi verilmesi ve hastanin onaminin alinmasi biiyiik 6nem tagimaktadir(42).

3.7.Tele-Psikiyatride Terapditik Iliski

Tele-psikiyatri konusunda terapétik iligkinin ne sekilde etkilendigine iligkin hala agikliga kavusmamis
konular vardir. Terap6tik iliskinin olumlu olmasindan ¢ok, hastalarin biiyiik ¢ogu hekime ulagsma ve
Ozgiir olduklarint hissettikleri ortamda tedavi aldiklarini belirtmistir(43).

Dijital ortamla bagi giiclii olan geng nesillerin ilerleyen siiregte tele-psikiyatride terapotik anlamda iliski
kurmada daha basarili olacagi seklinde yordanmaktadir(44). Tele-psikiyatri uygulamasi Oncesi
terapOtik ilskinin daha saglikli kurulabilmesi adina; hastayla-hekimin ya da hastayla-hemsiresinin en az
bir defa yiiz ylize goriismeleri tavsiye edilmistir. Buna ek olarak yapilmis bir calismada, terapdtik ilisgki
6lcegi uygulanmis olan hastalardan elde edilen sonuglara gore ilk kez yiiz yiize goriisenlerle direk tele-
psikiyatrik goriisme yapanlar arasinda belirgin bir fark saptanmamistir(45).

Post travmatik stres bozuklugu olan hastalarda tele-psikiyatri yolu ve yliiz yiize terapdtik iligkinin
kurulmasini degerlendirmek iizere yapilan bir ¢alismada 17 kisiye video konferans, 29 kisiye ise yiiz
ylize biligsel davranisg1 terapi uygulanmistir. Arastirma siiresi boyunca terapdtik iligki kalitesini 6lgmek
icin besg farkli zamanda hastalara anket doldurtulmustur. Sonuglar degerlendirildiginde ise her iki
uygulama geklinde de iyi iligki kuruldugu belirgin bir farklilik olmadigi belirtilmistir(46).

3.8.Tele-Psikiyatrinin Kullanim Alanlart

Tele-Psikiyatri, sunulan hizmetin baglamina gére alt boliimlere ayrilabilir.
Evde Tele-Psikiyatri

Adli Tele-Psikiyatri

Acil Durum Tele-Psikiyatrisi

Rutin Tele-Psikiyatri

3.8.1. Evde Tele-Psikiyatri

Kisilerin daha 6zgiir oldugu ve hasta gizliliginin daha olagan oldugu ev ortaminda tele-psikiyatri
hizmetinden faydalanmasidir(47). Evde tele-psikiyatri hizmetlerinin sunulmasinin birgok faydasi vardir.
Bunlar; hasta ve tele-psikiyatri uygulayacak uzmanin zamanlama sorununu ortadan kaldirmakta, ulagim
sorununa ¢oziim olmakta, ¢alisan hastalarin is yerinden bagimsiz tedavi siireglerinin devam ettirmekte,
maliyeti diisiirmekte, hareket kisitlilig1 olan/engelli/yagli hastalara kolaylik olusturmakta,
damgalanmay1 azaltmakta ve hastanin daha bagimsiz ve aile ortaminda etkin tedavi almasina katki
saglayabilmektedir. Bunun yaninda hasta gizliliginin saglanmasi ve saglik sigortasinin geri ddemesi
konusunda sorunlar yasanabilecegi i¢in bu konuda gereken 6nlemler alinmalidir.

3.8.2.Adli Tele-Psikiyatri

Hapishanede ya da 1slahevlerinde bulunan kisilerin ruhsal degerlendirmelerinin saglanmasi,
psikofarmakolojik tedavilerinin diizenlenmesi ve intihar/baskasina zarar verme riskinin takibi, sarth
tahliye edilmesi gibi konularda adli tele-psikiyatri uygulanmaktadir(48).
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Adli tele-psikiyatri; mahkumlarin psikiyatri hizmeti almak i¢in kolluk kuvvetleri ile uzak yerlerden
saglik kuruluslarina getirilmesi gibi hem maddi hem de zaman kaybinin 6niine ge¢mektedir. Saglik
kuruluslarinin yetersizligi ve psikiyatrist eksikliginden dolay1 Giiney Afrika’da adli tele-psikiyatrik
tedavilerden faydalanilmistir(49). Mahkemelerde uygulanan bu degerlendirmelere yasal bir itiraz
gelmemis ve kullaniimistir.

3.8.3.Acil Durum Tele-Psikiyatrisi

Saglik kuruluslarinin acil servislerine kendine ya da baskasina zarar verme( intihar girisimi, saldirganlik,
siddet uygulama gibi) riski olan psikiyatri hastalarinin ilgili bransa danisilmasinda kullanilmaktadir.
Acil servise kriz durumunda bagvuran bu hastalarin olusturdugu is yiikii ve mali yiikiin niine gecilmesi
noktasinda acil tele-psiKiyatri daha ulagilabilir bir uygulamadir.

Hastalarin tele-psikiyatri ve yiiz ylize degerlendirme ile ele alarak yapilmis bir ¢aligmada; hastalara
konulan tanilar, bagkasina ya da kendine karsi zarar verme riski, taburcu olma durumlart birbirine
paralellik gostermistir. Ayrica tele-psikiyatri ile hastaneye yatislarin %30 oraninda azaldigi tespit
edilmis, acil servislere bagvuran hastalarda tele-psikiyatri uygulamalarinin yapilmasinin giivenli bir
yontem oldugu belirtilmistir(50).

3.8.4.Rutin Tele-Psikiyatri

Rutin tele-psikiyatri uygulamasi; toplum ruh sagligi merkezleri, rehabilitasyon kurumlari, huzurevleri,
madde bagimliligi tedavi merkezlerinde yaygmlasmistir. Onceden belirlenmis randevu sistemi
neticende az sayida psikiyatrist ¢ok sayida hastaya bakim vermis olmaktadir. Hastanin durumuna baglh
yine tele-psikiyatri goriismesi kapsaminda danisma toplantilar1 ve siipervizyon planlanabilmektedir.
Tele-psikiyatri uygulamalarinin verimli olma durumunun degerlendirilmesi hususunda hastalardan
alinan geri doniitlere bakildiginda, hastalarin memnuniyetinin fazla oldugu gézlemlenmistir.

4. TELE-HEMSIRELIK

Hemsirelerin internet tabanli sistemler araciligiyla, bilgi birikimini ve terapdtik iletisim becerilerini
harmanlamasiyla saglik bakim hizmetlerini dijital olarak sunmasi tele-hemsirelik olarak adlandirilir.
Tele-hemsirelik; ayaktan tedavi, ¢agri merkezleri, hastalarin yasam alanlari, acil servis, halk sagligi gibi
cesitli alanlarda sunulabilen bir hizmettir. Bu hizmetler sunulurken teknolojinin uygun bir bigimde
kullanilmasi, diizenli uygulamalar igin is birliginin saglanmasi ve hastanin bilgilendirilmesi 6nem arz
etmektedir. Teknolojinin hayatimizin vazgegilmez bir pargasi haline gelmesiyle birlikte; hastalarin ruh
saglig1 ve sosyal destek anlaminda daha konforlu bir hizmet vermek i¢in ev ortaminda tele-hemsirelik
uygulamalarinin kullanilmasi, hem hemsire i¢in hem de hasta i¢in 6nemlidir. Bu sayede hastaya
tedavileri ile ilgili uzaktan danismanlik yapilabilmekte ve gerek duyulan konularda uzaktan egitimlerle
hastanin bilgi eksiklikleri giderilebilmektedir. Tele-hemsirelik uygulamalari ile hemsirenin tedavi ve
bakimina yonelik girisimlerinde fiziki olarak bir degisimin séz konusu oldugu diisiiniilse de hemsirelik
bakiminin dogas1 her zaman korunmaktadir. Buradaki amag; hastanin daha etkin saglik hizmetini aile
ve sosyal destekleriyle 6zgiir oldugu ortamda almasi, hastaneye yonelik maliyetin diisiiriilmesi ve
hemsirelerin hizmet sunma konusunda daha ¢ok hastaya daha sistemli bir bigimde ulagmasidir. Bu
konuda hemsire ayni sekilde bakim planlamasi yapar, uygular, degerlendirir ve bu siiregteki verdigi
hizmeti raporlayarak bakim kalitesini de belgelendirmis olur(51). Sadece hasta ve hemsire arasinda
kurulan terapétik iletisim ve gliven baginin kurulmasi i¢in yiiz yiize goriisme yerine; telefon, bilgisayar,
internet veya bagka teknolojik iletisim ydntemlerinin kurulmasi s6z konusu olmaktadir. Hastaya
hemsire arasindaki terapoétik iletisime iligkin etkinlige iliskin bilgi sahibi olunmasi i¢in ise bu konuda
daha fazla ¢alisma yapilmasina ihtiyag vardir. Tele-hemsirelik hizmetleri sunarken hastanin yasadigi
eve belli basl cihazlar( termometre, sfigmomanometre ve stetoskop gibi) yerlestirilerek hastalarin vital
bulgular1 uzaktan incelenebilmektedir. Ayrica belli psikiyatri hastalar1 konusunda uzaktan izlemler ve
ilag kullanimina iligkin yapilan bilgilendirmeler ve doktor kontrollerinin saglanarak liizum halinde
psikiyatri hemsirelerince egitimler de verilebilmektedir. Bu izlemler sayesinde hemsireler zaman1 daha
etkin kullanabilmektedir. Tele-hemsirelik uygulamalari sayesinde; evde bakima muhtag, huzurevlerinde
kalan ya da hareket kisitlhiligi olan ve engelli bireylere hasta giivenligi de dikkate almarak daha
erigilebilir ve etkin bakim hizmeti sunulabilmektedir(52). Hemsirenin tele-hemsirelik boyutunda verdigi
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hizmetlerde hastayla ilgili edindigi mahrem bilgilerin gizliligi ve hasta giivenligini koruyabilmesi
kapsaminda etik ve yasal sorumluluklar1 vardir. Buna ek olarak hemsirenin tele-tip uygulamalari
konusunda elestirel bir bakis agisi gelistirerek yenilikler tiretme, tretilen bu fikrin faaliyete
donistiiriilmesi  gibi rolleri mevcuttur(53). Bu sebeple tele-tip uygulamalarina katki saglayan
hemsirelerin bilgi birikimleri ve becerilerini giincellemesi, kanita dayal bilgiler dogrultusunda, egitim,
danismanlik ve hastayla terapotik iletisim kurulmasi, kisiler arasi iletisim becerilerinin giiglendirilmesi,
tele-tip teknolojisinin uygulanmasi konusunda yeterlilige sahip olarak daha etkin bir bakim
sunabileceklerdir. Tele-hemsirelik programlar1 konusunda egitimlerin diizenlenmesi, hemsgirelik
yeterliliklerine katki saglayarak bu alanda uzmanlagmalarina katki saglayacaktir. Entegre bir sistem olan
saglik alaninin bir pargasi olan hemsirelerin temel egitimlerinde miifredatin gelistirilerek tele-saglik
konularina iligkin {initelerin olusturulmast da bu konuda daha donanimli bireylerin mezun olmasina
yardimci olacaktir(51).

5.S0ONUC

Sonug olarak; Tele-psikiyatri ve tele-hemsirelik gliniimiiziin hizla degisen saglik sisteminin ortaya
¢ikardigl, hem hastaya hem de klinisyene yararlari olan bir uygulama oldugu agiktir. Uygun teknolojinin
gelistirilmesi, yasal diizenlemelerin yapilmasi, ruh saglig1r profesyonellerinin, hastalarin ve ii¢lincii
kuruluslarin memnuniyetlerinin saglanmasi oraninda tele-psikiyatrinin ivmesi artacaktir(20).

Diinyada ve iilkemizde artig gosteren kronik ruhsal hastalik yiikiiniin azaltilmasi, hasta sonuglarinin
iyilestirilmesi, tedavi ve bakim uygulamalarinin etkinliginin artirllmasi ve artan saglik giicii
gereksiniminin etkin sekilde kullanilmasi i¢in ulusal diizeyde tele-psikiyatri uygulamalarinin
gelistirilmesi ve bu alanda yapilan calismalarm artirilmasi gerekmektir. Oncelikle ruh sagligi
profesyonellerinin sayisinin yetersiz oldugu yerlerde tele-psikiyatri hizmetlerinin artirilmasi
gerekmektedir. Tele-psikiyatri uygulamalari yoluyla hastalara olduklar1 yerde hizmet verilmesi
kac¢inilmaz goriinmektedir. Sigorta 6demelerinin yiiz yiize goriismeler i¢in oldugu gibi ayn1 oranda tele-
psikiyatri tedavilerine geri 6deme yapmaya baglamasiyla gelisen tibbi alanin katlanarak biiyiime
potansiyeli vardir. Saglikta teknolojinin kullanimu gittik¢e arttigindan tele-psikiyatrik hizmetlerin, daha
cok kullanilacag diisiiniilmektedir.
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OZET

Toz metaliirjisi iretilebilirlik, ekonomiklilik, homojenite, {iretim sirasinda minimum veya kayipsiz
tiretim Ve ikincil bir islem gerektirmemesi gibi iistiin 6zelliklere sahip olan miistakil {iretim yontemidir.
Bu iistiin 6zellikler sayesinde giin gectikce tercih edilebilirligi artmakta ve diger bilinen geleneksel
yontemlere de alternatif olmaktadir. Ciinkii diger yontemlerle {iretilen pargalara kiyasla TM yontemi ile
tiretilen parcalar daha piiriizsiiz, temiz bir ylizeye sahiptir ve ¢ogunlukla ikincil bir uygulamaya ihtiyag
duyulmamaktadir. Paslanmaz ¢elikler ise oldukea iyi mekanik 6zellikleri, yiiksek ve diisiik sicakliklarda
mekanik 6zelliklerini koruyabilme potansiyelleri, asinma ve korozyon direncinin oldukg¢a iyi olmasi
nedeniyle ¢ok tercih edilen malzeme grubu olarak bilinmektedirler. Korozyon direncinin diger ¢elik
tiirlerine gore yiiksek olmasi sayesinde biyomedikal endiistrisinde metalik biyomalzeme olarak da
oldukga yaygin kullanilmaktadirlar.

Bu caligmada toz metaliirjisi (T/M) teknolojisi aracilifiyla 316L paslanmaz g¢elik matrisi igerisine
belirlenen miktarlarda (ylizde agirlik olarak 0,25 ve 0,5) titanyum ve niyobyum elementi tozlar tekli
veya ikili olarak ilave edilmis ve istenilen bilesim toz karisim olarak elde edilmistir. Calismada
kullanilan tozlar ¥32 mm capinda silindir kalipta 700 MPa sikistirma basinci altinda tek yonlii olarak
soguk preslenmis ve blok haline getirilmistir. Presleme islemi sonrast ham mukavemete sahip
numuneler atmosfer kontrollii tiip firinda argon atmosferi ortaminda 1325°C de iki saat boyunca
sinterlenmistir. Ayrica iiretilen numunelerin mikroyap1 ve mekanik 6zellikleri optik mikroskop, SEM,
EDS ve sertlik testleri ile analiz edilmistir. Sonuglar, 316L paslanmaz ¢elige 0,25 (Ti-Nb) ilave edilen
kompozisyona sahip paslanmaz ¢elik numunelerin en yiiksek sertlik dayanimina sahip oldugunu
gostermistir. Ayrica 316L paslanmaz ¢elige 0,5 Ti, 0,5Nb ve 0,5 (Ti-Nb) ilavesiyle Ti ve Nb icermeyen
316L numuneye gore sertlik dayaniminin daha iistiin oldugu olmalarina ragmen sertlik dayanimlarinda
diisiis gozlenmistir.

Anahtar Kelimeler: Toz metalurjisi, 316L alagimi, mikroyap1 karakterizasyonu, sertlik.
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ABSTRACT

Powder metallurgy is a stand-alone production method that has superior features such as
manufacturability, economy, homogeneity, minimum or lossless production during production and not
requiring a secondary process. Thanks to these superior features, its preferability is increasing day by
day and it is an alternative to other known traditional methods. Because the parts produced by the TM
method have a smoother, cleaner surface compared to the parts produced by other methods, and there is
usually no need for a secondary application. Stainless steels, on the other hand, are known as the most
preferred material group due to their very good mechanical properties, their potential to maintain their
mechanical properties at high and low temperatures, and their very good wear and corrosion resistance.
They are widely used as metallic biomaterials in the biomedical industry, thanks to their higher corrosion
resistance than other types of steel.

In this study, titanium and niobium element powders in determined amounts (0,25 and 0.5 percent by
weight) were added into the 316L stainless steel matrix by means of powder metallurgy (T/M)
technology, either singly or in pairs, and the desired composition was obtained as a powder mixture.
The powders used in the study were cold pressed unidirectionally under 700 MPa compression pressure
in a @32 mm diameter cylindrical mold and formed into blocks. After pressing, the raw strength samples
were sintered in an atmosphere-controlled tube furnace at 1325 °C for two hours in an argon atmosphere.
In addition, the microstructure and mechanical properties of the produced samples were analyzed by
optical microscope, SEM, EDS and hardness tests. The results showed that the stainless steel samples
with 0.25 (Ti-Nb) added composition to 316L stainless steel had the highest hardness strength. In
addition, with the addition of 0.5 Ti, 0.5Nb and 0.5 (Ti-Nb) to 316L stainless steel, a decrease was
observed in the hardness strength, although the hardness strength was superior to the 316L sample
without Ti and Nb.

Keywords: Powder metallurgy, 316L alloy, microstructure characterization, hardness.

GIRIS

Toz metaliirjisi (TM) yontemi ile ¢esitli boyutlardaki metal tozlar1 kullanilarak yiiksek performansa
sahip ve mukavim parcalar iiretilebilir. Uretilen pargalarin ézellikleri kullanilan tozlarm boyutlarina,
bilesimlerine, sikigtirilma ve sinterleme parametrelerine baglh olarak farklilik gostermektedir. Toz
metaliirjisi Uretilebilirlik, ekonomiklik, homojenite, {iretim sirasinda minimum veya kayipsiz iiretim ve
ikincil bir islem gerektirmemesi gibi tistiin 6zellikler saglamaktadir. Bu iistiin 6zellikler sayesinde ¢ok
tercih edilmektedir. Toz metalurjisi teknolojisi kii¢iik parcalarin seri ve ekonomik olarak iiretiminin
yapilabildigi, giinimiizde malzeme {iiretiminde ¢ok tercih edilen bir yontemdir (Ak, 2014). Toz
metaliirjisi yontemi araciligiyla cesitli boyutlara ve biiyiikliiklere sahip metal tozlar1 ile dayanikli ve
yiiksek performansli pargalarin tiretimi gergeklestirilmektedir. Bu iiretim islemi gok kapsamlidir (Yolun,
2016). islem adimlar1 metal tozlarinin istenilen oranlarda hazirlanmasi, sekillendirilip preslenmesi ve
uygun sicakliklarda vakum ya da koruyucu gaz atmosferinde sinterlenmesi ve iiretilmesidir (Raja ve
Rajkumar, 2015). Bu adimlardaki parametreler iiretilen malzemenin ozelliklerini etkilemektedir. Toz
metalurjisi yontemi gliniimiizde iiretim teknolojileri ve sanayisinde 6nem verilen verimlilik, enerji ve
hammaddenin uyum i¢inde ¢aligtig1 bir yontemdir. En 6nemli avantaji yliksek performansh pargalarin
ekonomik bir sekilde cok az kayip veya kayipsiz olarak iiretilmesidir (Ak, 2014). Uretilebilirlik,
ekonomiklik ve homojenlik gibi iistiin 6zellikleri saglayan ve bu yiizden giiniimiizde ¢ok yaygin bir
sekilde kullanilan TM yontemi diger bilinen geleneksel yontemlere de alternatif olmaktadir (Erden vd.,
2016; Giiven, 2011). Ciinkii diger yontemlerle iiretilen pargalara kiyasla TM yoOntemi ile iiretilen
parcalar daha piiriizsiiz, temiz bir ylizeye sahiptir ve ¢ogunlukla ikincil bir uygulamaya ihtiyag
duyulmamaktadir. islenmesi zor pargalarin iiretiminde de tercih edilmektedir. Insan ihtiyaglar1 gelisen
teknoloji ile artig gdstermektedir ve bu da malzemelerle ilgili gergeklestirilen ¢aligmalar1 daha degerli
kilmaktadir. Yapilan ¢alismalardan biri olan metal matrisli malzeme imali de 6nemli bir yere sahiptir
(Erden vd., 2014).
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Demir elementi ve agirlik olarak yaklasik %2,1 karbon miktarina sahip demir karbon alagimlarina gelik
denilmektedir. Demiri alasimlamak i¢in nikel, krom, magnezyum, vanadyum, mangan, silisyum, kobalt,
niyobyum ve volfram elementleri de ilave edilmektedir. Bu alasim elementlerinden krom ve nikel ilavesi
celige korozyona karsin direng kazandirmaktadir. Paslanmaz ¢elik grubu igeriginde yaklasik olarak
%15’in iizerinde krom bulundurmaktadir. Celigin kimyasal bilesimi degistirilerek farkli 6zelliklere
sahip yeni bir alasim elde edilmesi miimkiindiir. Krom seviyesi yiikseltilerek ya da nikel, molibden
ilavesi ile paslanmaz ¢eligin korozyon dayanimi arttirila bilinmektedir. Bu alasim elementlerine ek
olarak titanyum, bakir, molibden, niyobyum, azot, kiikiirt, silisyum gibi alagim elementleri ilavesi de
olumlu etkiler vermektedir. Paslanmaz ¢elikler oldukca iyi mekanik ozellikleri, yiiksek ve diisiik
sicakliklarda mekanik 6zelliklerini koruyabilme potansiyelleri, asinma ve korozyon direncinin olduk¢a
iyi olmasi nedeniyle ¢ok tercih edilen malzeme grubu olarak bilinmektedirler. Korozyon direncinin
diger celik tiirlerine gore yiiksek olmasi sayesinde biyomedikal endiistrisinde medikal, dental implantlar,
cerrahi ve laboratuvar aletlerinde kullanimimin yani sira, insan saghginda tedavi amagli metalik
biyomalzeme olarak da oldukg¢a yaygin kullanilmaktadirlar (Ugurum vd., 2020). implant iiretiminde
kullanilan ilk paslanmaz celik tiirii korozyona karsi vanadyum c¢eligine oranla daha direngli ve daha
mukavim olan bilesiminde %18 krom ve %8 nikel bulunduran 302 kalite paslanmaz c¢eliklerdir.
[lerleyen siiregte 316 kalite paslanmaz celigi tuzlu su ortamindaki korozyona dayanikliligin arttirilmasi
amaciyla iiretilmistir. 19501i yillarda paslanmaz ¢eligin bilesiminde bulunan karbon oran1 %0.03-%0.08
degerlerinde azaltilarak korozyona karsi 316 kalite paslanmaz geligine kiyasla daha mukavim 316L
paslanmaz ¢elik ¢esidi gelistirilmistir (Kaplan, 2014; Mindivan vd., 2015).

Paslanmaz celiklerin sahip olduklar1 kimyasal bilesime alagim elementleri ilavesi ile farkli 6zelliklere
sahip yeni bir alasgimli ¢elik elde edilmesi miimkiindiir. Krom, nikel, bakir, titanyum, niyobiyum,
aliminyum, azot, silisyum, kiikiirt, gibi alagim elementlerinin ilave edilmesi halinde paslanmaz g¢eligin
ozelliklerinde olumlu etkiler goriilebilir. Alasim elementlerinden niyobyum ise en etkili mikroalagim
elementi olarak one ¢ikmaktadir (Uygur vd., 2017). Nikel bazl yiiksek sicakliga sahip alagimlarin ana
alasimlama elementi olarak bilinmektedir. Yiiksek dayanimli yap1 ¢eliklerine de katki maddesi olarak
eklenmektedir. Niyobyum elementi oda kosullarinda kati halde bulunmaktadir. Niyobyum, katisiksiz
haldeyken yumusak ve siinek bir metaldir. Buna ek olarak goriiniimii ¢elige benzemektedir ve parlatma
islemi uygulandiginda platini animsatmaktadir. Nb, demirle tiimiiyle karisabilen bir element oldugu i¢in
kaynak ve 1sitma esnasinda kararli olmalarini saglamak adina bazi paslanmaz ¢eliklere ferroniyobyum
olarak eklenmektedir (Oztiirk, 2015).

Titanyum ve titanyum alagimlar1 fiziksel ve kimyasal olarak birgok {istiin 6zelligi tasimaktadirlar
(Pasinli, 2004). Bu element ve alagimlarinin oda sicakliginda yiizeylerinde meydana gelen yogun oksit
tabakasi elektron akigini ve iyon gecisini engellemektedir. Ti ve alagimlar: yiiksek oranda polarizasyon
direnci gosterebilmektedir ve bu sayede korozif durumlara karsi daha direngli olabilmektedirler (Giiven,
2014). Bu grubun sahip oldugu bazi onemli Ozellikler ise sOyledir; Nontoksik yapidadirlar.
Antimagnetik 6zellige sahiptirler. 316 paslanmaz celik ve kobalt alagimlarina kiyasla daha hafiftirler.
Mekanik 6zellikleri iyidir. Kiigiik boyutlu numune iiretimi i¢in elveriglidirler. Biyouyumluluk 6zelligine
sahiptirler. Korozyona kars1 direnglidirler (Aksoy, 2020).

Literatiirde alagim elementleri ilavesi mekanik 6zelliklerdeki degisimleri aragtiran ¢alismalar mevcuttur
(Setia vd., 2021; Muratal ve Yamanoglu, 2019; Liu vd., 2021). Ornegin Setia vd., 15X18H12C4T(yu)
dokim silikon paslanmaz ¢eliginin %2-%6 araliginda degisen Si ilaveli ii¢ farkli bilesimini
incelemisglerdir. Numuneler 1100°C'de 30 dakika homojenize edilmis, firin sogutmasi uygulanmis ve
1000°C'de sicak haddelenmistir. En son islem numuneler 950°C'de 30 dakikada ¢6zelti haline getirilmis
ve devaminda suyla sondiiriilmiistiir. Bu ¢alismada %1,79 Si, %4.09 Si ve %6.06 Si ilavesinden sonra
mikroyapi bilyiik dl¢iide degismistir. Mikroyapr tek fazli ostenitikten ferrit ve Ostenit i¢eren dubleks
mikroyapiya déniismiistiir. Ug alasimda farkl1 sekil ve morfolojide TiC ¢okeltilerine rastlanmistir. Buna
ek olarak farkli numune sartlarinda ¢okeltilerin hacim degeri neredeyse sabittir (Setia vd., 2021).
Muratal ve Yamanoglu calismasinda ise AISI 316L paslanmaz ¢eligini T/M yontemlerini kullanarak
imal etmistir. 316L kalite paslanmaz celik tozlar1 sicak preste iki farkli sicaklikta (950°C ve 1050°C) 30
dakika boyunca es zamanli 50 MPa basing altinda imal edilmistir. Uretimde vakum atmosferi
kullanilmigtir. Sonug olarak mevcut dokiim tekniklerine kiyasla daha gelismis malzeme 6zellikleri elde
edilmistir (Muratal ve Yamanoglu, 2019).
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Koronaviriis (SARS-COV-2), gelencksel paslanmaz ¢elik (SS) yiizeyinde giiglii stabilite sergiledigi
bilinmektedir. Liu vd., bu ¢alismada yiizey sertlestirme iletimini azaltmak i¢in SARS-COV-2'ye kars1
toz metalurjisini kullanarak oldukea iyi anti-patojen Ozelliklere sahip belirli oranlarda Ag ve Cu iceren
ilk paslanmaz ¢elik matrisli numuneyi gelistirmislerdir. Ag20 i¢eren numuneler kivileim plazma
sinterleme metoduyla 900°C'de 50 MPa basing altinda 10 dakika sinterlenmistir. Cu igeren numuneler
ise 2 saat 1300°C'de ¢ozelti 1s1l isleme tabi tutulmus ve ardindan suyla sondiiriilmiistiir. Son olarak, tiim
bu Cu igeren numuneler i¢in 700°C'de 8 saat yaslandirma islemi uygulanmistir. Sonug olarak Ag iceren
numunelerde antiviral etki gdzlenmemistir ama Cu iceren numuneler koronaviriise karsi giliclii bir
inhibitér etki géstermistir (Liu vd., 2021).

Literatiir taramasindan alasim elementlerinin ilavesi ile mekanik ozelliklerin gelistigi goriilmektedir.
Ayni zamanda, farkli alasim elementlerinin ilave edilmesi ile 316L alasiminin toz metalurjisi teknigi
kullanilarak tiretimi iizerine yapilan ¢alismalarinda oldukga kisith oldugu goriilmiistiir. Bu ¢aligmada,
TM yontemi ile 316L paslanmaz geligine Nb ve Ti elementlerinin tekli ve ¢oklu ilavesinin mikroyapi
ve sertlik Ozelliklere etkisinin arastirilmasi amaglanmistir. Bu amag dogrultusunda, T/M teknolojisi
araciligiyla farkli oranlarda titanyum (Ti) ve niyobyum (Nb) igerigine sahip 316L paslanmaz geligin
tiretimi gerceklestirildi ve mikroyapi ve sertlik karakterizasyonu yapilmustir.

MATERYAL VE YONTEM

Bu caligmada toz metalurjisi teknigi kullanilarak Cizelge 1’de verilen kimyasal bilesimlerde gelik
numune Uretimi gergeklestirilmis ve ilavesi yapilan alasim elementlerinin mikroyapt ve mekanik
Ozelliklere etkisi incelenmistir. Numunelerin tiretiminde kullanilan asamalar Sekil 1’de gortilmektedir.

Cizelge 1. Uretilen numunelerin kimyasal bilesimi.

Bilesim Ti (%agirhk) | Nb (%agirlik) % ilg?thk)

Alasim 1 (316L) - - Geri kalan

Alasim 2 (316L+0,25Ti) 0,25 - Geri kalan
Alasim 3 (316L.+0,25Nb) 0,25 Geri kalan
Alasim 4 (316L.+0,25Ti+0,25Nb) 0,25 0,25 Geri kalan
Alasim 5 (316L+0,5Ti) 0.5 - Geri kalan
Alasim 6 (316L+0,5Nb) - 0.5 Geri kalan
Alasim 7 (316L+0,5Ti+0,5Nb) 0.5 0.5 Geri kalan
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Tozlarin tartimi Cizelge 1’°de verilen miktar dogrultusunda 0,0001 hassasiyete sahip dijital hassas terzi
kullanilarak yapilmistir. Tartimi gerceklestirilen toz karigimlar Turbula marka ti¢ eksenli karigtirict
araciligiyla iki saat bilyeli olarak harmanlanmistir. Karistirilan tozlar, ¥32 mm c¢apina sahip silindir
kalipta 700 MPa presleme basincinda tek yonlii olarak preslenerek blok haline getirilmigtir. Sinterleme
islemi 1325°C’de 2 saat argon atmosferinde uygulanmustir. Sinterlenen numunelerin sertliklerini
belirlemek amaciyla Vikers mikrosertlik testi 0,5 kg yiik uygulanarak gerceklestirilmistir. Ortalama tane
boyutu dogrusal kesme yontemi uygulanarak hesaplanmistir. Mikroyap: incelemeleri X50-X1000
bliyiitme kapasiteli Nikon Epiphot 200 marka optik mikroskop ile gerceklestirilmistir. Bakalite alinan
numuneler zimparalama ve parlatma iglemine tabi tutulmustur. Numuneler, 10gr. oksalik asit 90ml. saf
su ¢ozeltisinde 2 amper akim siddetinde 12 volt gerilim altinda elektrolitik daglama islemine tabi
tutulmustur. Metalografik numune hazirlama islemi sonras1 numunelerin farkli bolgelerinde goriintiiler
alinarak mikroyapi incelemesi yapilmustir.

Presleme .
. N
Sinterleme - |
Tozdar  Turbula Kangtimes ' Numune
o !
P . Karukterizasyon
‘ \. - 3 - x ’-'
/ ;
Sekil 1. Uretim asamasimnin sematik goriintiisii.
BULGULAR VE TARTISMA

Numunelerin mikroyapilarina ait resimler Sekil 2°de, humunelere ait ortalama tane boyutu ve sertlik
degerleri Cizelge 2’de goriilmektedir. Sekil 2°ye bakildiginda biitiin alagimlarda alagim ilaveli bilesimler
ana malzemeden daha ince taneli oldugu goriilmektedir. Nitekim Cizelge 2 incelendiginde Ti ve Nb
agirlik olarak %0,25°e kadar ilavesinin tane boyutunu kiigiilttligii ancak bu alasim elementlerinin daha
fazla eklenmesi ile tane boyutunun artis egilimine girdigi goriilmektedir. Ornegin ortalama tane
boyutlar karsilastirildiginda Alasim 1’in tane boyutu 23 um iken, yiizde agirlik olarak %0,25 Ti ilave
edilen Alasim 2’nin ortalama tane boyutu 15 um, %0,25 Nb ilave edilen Alasgim 3’iin ortalama tane
boyutu 14pm ve %0,25 Ti ve Nb igeren Alasim 4’iin tane boyutu ise 12 pm ¢ikmustir. Yiizde agirlik
olarak 0,5Ti igeren Alasim 5’in ortalama tane boyutu 19 um, 0,5Nb ilave edilen Alasim 6’nin ortalama
tane boyutu 17 um ve 0,5 Ti ve Nb i¢eren Alasim 7’nin ortalama tane boyutu degeri 18 pm ¢ikmustir.
Agirlik¢a %0,5 Ti ve Nb ilave edildiginde ortalama tane boyutunda artis meydana gelmesinin sebebi
TiC(N), NbC(N) ve TiNbC(N) gibi ¢okeltilerin tane sinirlarina yogun bir sekilde birikmesi bu yiizden
tane inceltici 6zelliginde bir kayip oldugu goriilmektedir.

Elde edilen sertlik sonuglari kiyaslandiginda Alasim 1’in sertligi 111 Hv iken alasim 2’in sertligi 121
Hv, Alasim 3’iin sertlik degeri ise 138 Hv, Alasim 4’{in 159 Hv, Alasim 5’in 119 Hv, Alasim 6’nin 135
Hv ve son olarak Alagim 7’nin 131 Hv ¢ikmistir. Alasim elementi ilave edilmeyen Alasim 1’e kiyasla
Ti ve Nb ilave edilen Alagim 4’{in sertliginde yaklasik %70’lik bir artis oldugu belirlenmistir.
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(316L-0,5Ti) (316L-0,5Nb)

PROCEEDINGS BOOK 111 www.scienceazerbaijan.org/karabaghcongress



KARABAKH
III. INTERNATIONAL CONGRESS OF APPLIED SCIENCES
"YEAR OF SHUSHA- 2022"
June 7-10, 2022 Karabagh/Azerbaijan

(316L-0,25Ti-Nb)
Sekil 2. TM numunelerin mikroyap1 goriintiileri (200x).

Cizelge 2. T/M g¢elik numunelerin ortalama tane boyutu ve sertlik degerleri.

Bilesen Ortalama Tane Sertlik
Boyutu (um) (Hvy)

316L (Alasim 1) 23 111
316L-0,25Ti (Alasim 2) 15 128
316L-0,25Nb (Alagim 3) 14 138
316L-0,25(Ti-Nb) (Alasim 4) 12 159
316L-0,5Ti (Alasim 5) 19 117
316L-0,5Nb (Alasim 6) 17 135
316L-0,5(Ti-Nb) (Alasim 7) 18 131

Sekil 3’teki nokta EDS sonuglari incelendiginde matristen alinan spectrum 1, ¢okeltiler {izerinden alinan
spectrum 4 ve spectrum 5 kiyaslandiginda, spectrum 4 ve 5’te elde edilen karbon, Nb ve Ti oranlari
matristen alinan spectrum 1’deki oranlara gore fazla oldugu gézlenmektedir. Spectrum 4’teki ¢okeltinin
NbTIC, spectrum 5°teki ¢okeltinin ise NbC ¢okeltisi oldugu diisiiniilmektedir. Nb ve Ti ilavesi elde
edilen dayanim artisinin sebebi tane boyutu kiigiilmesi, ¢okelti sertlesmesi gibi mekanizmalarla
gerceklestigi disiiniilmektedir (Erden, 2017; Erden ve Akgiin, 2021; Giindiiz vd., 2016; Elitag, 2021;
Demir vd., 2018; Ozdemirler vd., 2017). Nitekim Ozdemirler vd. yaptiklar ¢alismada yiizde agirlik
olarak %55 grafit igceren demir matrisli kompozitlere farkli oranlarda Nb ilave etmis ve ¢ekme sertlik
dayaniminda artis gézlemlemislerdir. Bu artisin sebebi olarak katilan Nb elementinin matris ve tane
siirlarinda NbC, NbN ve NbCN gibi ¢okeltilerin olustugunu ve bu ¢okeltilerin ¢okelti sertlesmesi,
dispersiyon sertlesmesi ve tane boyutu kiigiiltme gibi mukavemet arttirict mekanizmalar gelistirdigini
ifade etmislerdir (Ozdemirler vd., 2016). Baska bir calismada Giindiiz vd., toz metaliirjisi ile iiretilen
mikroalasim geliklerine Nb ve Al ilavesinin mikroyap1 mekanik 6zelliklere etkisini aragtirmis, Nb ve Al
ilavesi ile mekanik 6zelliklerinin arttigini gozlemlemistir. Yaptiklar1 SEM mikroyapt EDS ve XRD
analizleri ile NbC, AIN gibi ¢okeltileri tespit etmigler ve mekanik 6zelliklerdeki iyilesmeyi ¢okelti
sertlesmesi, tane boyutu kii¢iiltme gibi mukavemet arttirict mekanizmalara baglamiglardir (Giindiiz vd.,
2016).
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Spectrum 4

keV

Sekil 3. Alasim 4’ten alinan SEM nokta EDS sonuglari.

SONUCLAR

Bu ¢alismada, TM yontemi ile 316L paslanmaz ¢eligine Nb ve Ti elementlerinin tekli ve ¢oklu ilavesinin
mikroyapi ve sertlik tizerindeki etkileri arastirilmustir. 316L ve alt1 farkli Ti ve Nb hacim oranina sahip
((%0,25Ti-%0,25Nb-(%0,25Ti-%0,25Nb),  %0.5Ti-%0.5Nb-(%0.5Ti-%0.5Nb)) olan 316L TM
celikleri soguk presleme ve ardindan 1325 °C’de argon atmosferinde sinterleme islemi uygulanarak
iiretilmistir. Bu ¢alismadan elde edilen 6nemli sonuglar agagidaki gibi siralanabilir:

o Ti-Nb ilave edilen 316L ¢elikleri toz metaliirjisi yontemiyle basarili bir sekilde tiretilmistir.

o Ti-Nb ile alasimlandirilmis TM ¢eliklerinin EDS analiz sonuglari, Ti, Nb C ve N elementlerini
ve bu elementlerin olusturmus oldugu TiC(N) ve NbC(N) gibi ¢okeltilerin demir matris iginde
bulundugunu gdstermektedir.

o Mikroyapi incelemelerinde, Farkli Ti ve Nb hacim oranina sahip 316L numunelerin Ti ve Nb
icermeyen 316L numuneye gore daha kiiciik taneli yapida olustugu goriilmiistiir.

o Ti ve Nb elementinin ikili ilavesi ile ortalama tane boyutunun daha da kiigiildiigti goriilmiistiir.
Bu durum sinterleme esnasinda ve sonrasinda tane smirlarinda ve tane i¢inde olusan TiC, TiCN, TiCN,
NbC, NbN, NbCN ve TiNbC, TiNbCN gibi tekli ve ikili ¢okeltilerin tane biiylimesini engellemesi ile
iliskilendirilmistir.
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. Farkli Ti ve Nb hacim oranina sahip 316L numunelerin Ti ve Nb i¢ermeyen 316L numuneye
gore sertlik dayaniminin daha {istiin oldugu gézlemlenmistir.

o En yiiksek sertlik degeri 0.25 Ti-Nb ikili ilaveli numunede 159 Hv ol¢iilmistiir. Ti ve Nb
icermeyen 316L numuneye gore sertlik dayaniminda yaklasik %70 artis belirlenmistir.
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OZET

Insanlik tibbi aromatik bitkileri tarihin baslangicindan beri ¢ok cesitli alanlarda kullanagelmistir.
Ozellikle tibbi aromatik bitki materyali barig/savas ortamlarinda yaralarin iyilestirilmesinde,
hastaliklarm tedavi edilmesinde ilag olarak tercih edilmis, bireylerin/ortamlarin daha temiz/saglikli
olabilmeleri agisindan aromatik kokular, koruyucular elde ederken saglikli yasam bakimindan
yemek/besinlerde katki maddesi olarak gérev yapmistir. Ahsap malzemenin organik yapisi bilinmesinin
de otesinde ylizlerce kullanim alani olmasi ve insanla i¢ ige olunan her ortamda bu malzemenin
kullanilmas1 daha saglikli/hijyen (antibakteriyel/antioksidant) 6zellik kazandirilmasi ¢alismanin ana
temasmni olusturmustur. Insanoglu varolusundan yakin zamana kadar giyim, barinma, yiyecek ve
yakacak gibi neredeyse biitiin ihtiyaclarini ormanlarin sinirlart igerisinden temin etmekteydi. Fakat
giinimiizde teknoloji, ormancilik yontemi ve orman isletmeciliginin gelisimi, insanlarin ormanlardan
elde ettigi ihtiyaglarini yalnizca odun hammaddesi iizerine yogunlastirmistir. Ulkemizde de giin gectikce
bu anlayig hakim olmaya baglamig ve odun (tomruk, kereste, vs.) liretimiyle sinirli kalmaya baglamistir.
Halbuki ormanlik alanlar biinyesindeki aga¢ serveti diginda icerisinde bir¢ok otsu bitki, yaban
hayvanlari, su kaynaklari, rekreasyon alanlar1 gibi birgok ekonomik ve kiiltiirel faaliyetlerin bir arada
ylriitiillebilecegi ve saglikli bir yasam icin esi bulunmaz bir kaynaktir. Caligma kapsaminda ciris
bitkisi (Asphodelus aestivus) ve Evelik, ( Rumex patientia L.) bitkileri kullanilmis olup; sarigam ve
kestane odun tiirleri tercih edilmistir. Bitki ektraktlar1 % 5 konsantrasyonunda hazirlanarak ASTM D
1413-76 esaslar1 dahilinde emprenye islemi yapilmig ve tutunma miktarlarinin yaninda basing direnci
ozelligi belirlenmistir.

Deney sonuglarma gore; tutunma diizeyi yoniiyle en yliksek kestane odununda % 5 ¢iris 6ziitiinde (%
0.52), en diisiik sarigam odununda evelik oziitinde (% 0.35) ; en yiiksek basing direnci kestane
odununda giris 6ziitiinde (55.37 N/mm?), en diisiik sarigam odununa (46.39 N/mm?) belirlenmistir.

Anahtar Kelimeler: Ekoyapi, insan/gevre, Emprenye, Ahsap, Tutunma

ABSTRACT

Humanity has used medicinal aromatic plants in a wide variety of fields since the beginning of history.
In particular, medicinal aromatic plant material has been preferred as a medicine for healing wounds
and treating diseases in peace/war environments, and has served as an additive in food/food for healthy
living while obtaining aromatic scents and preservatives in order to make individuals/environments
cleaner/healthier. Beyond knowing the organic structure of wood material, the fact that it has hundreds
of uses and the use of this material in every environment where people are intertwined, making it
healthier/hygiene (antibacterial/antioxidant) has formed the main theme of the study. From its existence
until recently, human beings have been providing almost all their needs such as clothing, shelter, food
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and fuel from within the borders of forests. But today, the development of technology, forestry method
and forest management has focused the needs of people from forests only on wood raw materials. In our
country, this understanding has started to dominate day by day and it has started to be limited to wood
(log, timber, etc.) production. However, forest areas are an incomparable source for a healthy life, where
many economic and cultural activities such as many herbaceous plants, wild animals, water resources,
recreation areas can be carried out together, apart from the wealth of trees within it. Within the scope of
the study, Ciris plant (Asphodelus aestivus) and Evelik, ( Rumex patientia L.) plants were used; Scotch
pine and chestnut wood types were preferred. The plant extracts were prepared at a concentration of 5%
and impregnated in accordance with ASTM D 1413-76 principles, and the pressure resistance properties
were determined as well as the amount of adhesion.

According to the test results; In terms of adhesion level, the highest in chestnut wood 5% extract
(0.52%), the lowest in yellow pine wood in evelik extract (0.35%); The highest compressive strength
was determined in chestnut wood (55.37 N/mm?) and the lowest in Scotch pine wood (46.39 N/mm?).

Keywords:Ecostructure, Human/environment, Impregnation, Wood, Retention.

1. INTRODUCTION

It has been reported by the World Health Organization (WHO) that the number of plants used for
treatment and as a spice in the world is around 20,000. Extracts from plants are prepared and used as
medicine. It dates back to 2700 years. As in the countries of the world, many plants known as medicinal
plants among the people found in our country by trial and error method are used in the treatment of
diseases. However, the number of plants used for medical purposes is much higher among the public
(Yigit et al. 2005, Cenet et al. 2006). Medicinal and aromatic plants are an important part of the plants
that are traded today (Giiler 2004). Research on this topic shows that herbal materials contain a large
number of phytochemical compounds with strong antioxidant and antimicrobial activity (Kirca 2007).
Termite damage in wood Many synthetics developed in the prevention chemicals. Currently These
chemicals used in the environment and human cause many problems in terms of health (Verma et al.
2009). In recent years, many researches have been made on the development of alternative methods and
preservatives to synthetic chemicals. (Arango ve ark. 2006). Wood is an important raw material that has
been used in many areas since the existence of humanity and its use has increased with the diversification
of application areas. However, due to the organic nature of this material, it is destroyed by biotic / abiotic
factors. A wide variety of protection methods and techniques are used to reduce this disadvantage.
However, the diversity and continuity of risks necessitate chemical processes (Kartal et al. 2004).
Besides the impregnated wood (biotic / abiotic, etc.) being resistant to factors; It has an important place
in the construction industry with its features such as economy, aesthetics and appearance. It can be
preferred in places of use and during transportation (Kartal 1998). Studies to develop harmless products
alternative to all products harmful to human and environmental health continue in every field. As an
alternative to dyestuffs containing volatile organic compounds, the interest in natural dyeing has recently
revived. As human and environmental health awareness comes to the forefront, governments set new
protective standards, therefore, natural dyes are demanded by society as important alternative materials
to synthetic and harmful dyes (Tsatsaroni et al. 1998; Kamel et al. 2005; Calogero et al.2008). In the
field of food and textiles, there is an increasing interest in natural dyes obtained from environmentally
friendly, non-toxic, antioxidant, anti-carcinogenic, antibacterial and antiallergic plants. The reason for
this is the strict protection standards introduced by many countries to combat environmental pollution
against harmful effects from synthetic paint materials (Red 2005).

The main aim of the study is the rapid decrease in forest presence and exposure of synthetic / chemical
effects to the environment in which human beings pose serious threats; The fact that wood preservative
materials are of chemical/synthetic origin requires the presence of new natural / organic preservatives.
Natural plants are used for a variety of purposes (medical, cosmetic, food, agriculture, animal husbandry,
spices, paint industry, etc.). The ability of the plant extract (3%, 5%) of Meadow bulb (Allium
schoenoprasum L.) plant, whose antioxidant/antibacterial properties have been determined, has been
determined to be impregnated with a vacuum system in various vacuum/diffusion (20-30 minutes, 35-
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45 minutes) concentrations. Subsequently, by determining some technological features, it is aimed to
transform the organic wood into an antibacterial/antioxidant structure, albeit partially. In this way, this
plant extract will be used in many areas (indoor, children's toys, hospitals, furniture in places requiring
hygiene, etc.).

2. MATERIALS AND METHODS
2.1. Plant and Wood Material

Maple (Acer platanoides L.) was preferred as the wood type in the study. According to TS 2470/2471
principles, experimental samples were prepared by making radial cuts. Meadow bulb (Allium
schoenoprasum L.), plant (Fig.1), whose antibacterial / antioxidant properties are determined in the
literature was used.

Figure 1. Meadow bulb (Allium schoenoprasum L.)
2.2. Insects/Fungal Tests

In accordance with the instructions specified in the (JIS K 1571, 2001) standard (fungal test), 20 gr D-
Glucose is added into 500 ml erlenmeyer and 1.5 g peptone and 7.5 g malt-extract agar were added and
mixed. Then 500 ml of distilled water slowly. It was added slowly and the mixture was mixed until
completely dissolved. Feed medium in autoclave It has been sterilized by keeping it at 12142 °C at 1.1
atmospheric pressure for about 20 minutes. Later In the vaccination cabinet, the mushrooms were
transferred to the nutrient medium. 7 days at room temperature (240°C) Mushroom growth was achieved
by stirring continuously in the magnetic stirrer. 125 gr quartz sand was weighed and put into glass jars
on precision scales. 39 ml of malt agar mix for Tyromyces palustris (FP) was added to the prepared jars.
All jars were kept in the air conditioning cabinet under the same conditions at 26 © C and 70% relative
humidity for 6 weeks. After 6 weeks, the samples that were purified from mushroom micelles were kept
at 60 £ 2 °C temperature for 2 days, and their final weights were measured on the sensitive scale and
percent weight loss was calculated with the following formula.

The test specimens (insects) were dried at 60 °C for 24 hours before being exposed to termites, and their
initial weights were determined by weighing at approximately 0.01g sensitivity. With this process, it
was determined that the average moisture content of the wood samples was 2%. Each wood sample was
placed in the plastic bottom of a cylindrical test container (8cm diameter, 6 cm high) as specified in the
Japanese Wood Conservative Association Standard (JWPS-TW P.1 2001). 150 workers in each test
container in total and 15 soldiers of Anacanthotermes ubachi. The prepared containers were kept on
moistened cotton cloths in a dark environment at a temperature of 28+2 ° C and a relative humidity
above 80 % for 3 weeks. At the end of the test period, the test specimens damaged by termites were
cleaned and dried again at 60 °C for 24 hours, and their final weight was determined by weighing with
a sensitivity of approximately 0.01g and weight loss was determined.

2.3. Impregnation and preparation of Meadow bulb (Allium schoenoprasum L.) Plant herb
(Extract)

The impregnation was carried out in accordance with the conditions in ASTM-D 1413-76. The 30-
minute vacuum was subjected to diffusion for 30-40 minutes. Experimental samples have been
completely dried to prevent the impregnation agent from being affected by wood moisture (ASTM D
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1413-76 1984). The sample weight determined (extract) for the experiment was heated at a temperature
below the boiling point for 1 hour by mixing it at certain intervals by placing it in 200 ml of hot distilled
water or water equivalent to at least this purity. After being filtered by vacuum in a previously prepared
porous capsule, the process was continued to be washed with distilled water several times so that there
was no sample in the balloon, and the insoluble part was completely left in the porous capsule. Finally,
the residue was washed with 200 ml of hot distilled water and the residue was poured with the help of a
pump or another device that would serve as a suction, after drying the porous capsule and the contents
in the oven set at 103 °C for 16 hours, then it was cooled in the desiccator and weighed with 0.001 g
precision. (Ceylan 2020).

2.4. Statistical Analysis

The data analyses were carried out by one-way ANOVA followed by comparison of mean values using
post hoc Duncan test at p <0.05. All the statistical analysis was performed using SPSS software ver.
17.0. The results showed significant differences at P<0.05 levels.

3. RESULTS AND DISCUSSION
3.1. Solution Feature

Various concentration (3%, 5%) properties of Meadow bulb (Allium schoenoprasum L.) plant used in
impregnation are given in Table 1.

Table 1. Solution Properties

Solution Impregnation Solvent | Temperature pH Density
(%) Material Material (9] Bl Al Bl Al
% 3 Meadow bulb Extract 7.38 7.25 0.988 0.988
% 5 Meadow bulb Extract 5.85 5.85 0.950 0.950
% 3 Borax 0 11.10 | 11.10 1.020 1.020
%5 Borax Water 22°C 10.98 | 1098 | 1.012 | 1.012
%3 Meadow+Borax 7.90 7.90 0.997 0.997
%5 Meadow+Borax 8.12 8.12 0.990 0.990

Various concentration (3%, 5%) properties of Meadow bulb (Allium schoenoprasum L.) plant used in
impregnation are given in Table 1. Solution properties; pH and density did not change both before and
after impregnation. This may be due to wood type, anatomical structure, plant extract, extract
concentration, impregnation time / method.

3.2. % Retention

The amount of retention that is obtained in both the single and double impregnation process of the extract
and borax used is given in Table 2.

Table 2. Retention Rate and Simple Variance Analysis (SVA) Results

Impregnation Vacuum Diffusion Time Retention Rate (%) HG
Material Minute (Minute)
30 Min 0.37 L
0,
% 3 Meadow bulb 20 Min 0.41 J
30 Min 0.39 K
0,
% 5 Meadow bulb 40 Min 0.43 |
30 Min 3.16 A
0,
703 Borex 30 Minute 40 Min 2D e
% 5 Borax 30 Min o 5
40 Min 2.34 D
30 Min 0.71 E
0,
% 3 Meadow+Borax 40 Min 0.65 G
30 Min 0.69 F
0,
% 5 Meadow+Borax 40 Min 0.62 H
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The amount of retention that is obtained in both the single and double impregnation process of the extract
and borax used is given in Table 2 and the change graph is given in Figure 2. When the table is
examined; the highest% adhesion was 3% Borax 30 minutes diffusion (3.16%), the lowest 3% evil
extract 30 minutes diffusion (0.37%). The plant extract has yielded a positive result both for use alone
and for dual use with Borax. Considering the antioxidant / anti-bacterial structure of the plant extract
structure and the positive effect of boron structure on human / environmental health, we can say that it
can be used jointly in a wide range of areas, with its strong effect against biotic / abiotic effects and fire
retardant effect.

Bal (2006) reported that treatment with ACQ on wood is effective on mechanical properties and
positively affects adherence and provides rapid penetration. Alkan (2016) impregnated yellow pine
wood with boron compounds and kebracodan, and reported that the highest retention occurred at a
concentration of 1%. Ozcifci et al.(2009) reported that the highest% retention value in the samples
treated with pressure - vacuum method in scotch pine is the lowest retention in the pressure - vacuum
method (6.42%) in scotch pine (6.42%). Disli (2015) reported that the highest% retention (Al2SO4) of
scotch pine was at 3 (9.90%), the lowest was the retention Boric acid (1.07%), and the increase in
solution concentration increased the amount of retention. Bahadir (2019) reported that he found the
retention values in beech wood (0.49%) in his study of isgin plant extract in various concentrations
(1.3%). Atilgan et al. (2013) in this study, they determined total retention and% retention in the wood
material impregnated with tea plant. As a result of their treatment, they found that the lowest% retention
was in iroko wood (1.58%) and the highest % retention rate was in beech wood (6.75%). They reported
that the lowest total retention was in iroko wood (31.27 kg/m3), the highest total retention value was in
beech wood (100.65 kg/m3). According to the retention results; They stated that the organics obtained
from the tea plant extract can be used as an impregnation agent in wood.

3.3. Mushroom Test (Weight loss /6 week)
The weight loss at the end of the 6-week mushroom test period is given in Table 3 and Figure .
Table 3. Mushroom test (Weight loss /6 week)

impregnation Vacuum | Diffusion Time | Mushroom | Weight Loss (%) HG
Material Minute |  (Minute) Type 6 Weeks
Control - - ' 28.98 A
30 Min 27.12 B
0,
% 3 Meadow bulb 20 Min 26.49 C
30 Min = 24.63 D
0 o
% 5 Meadow bulb 20 Min 2 26.91 C
30 Min 2D 24.15 E
0 25
% 3 Borax . 40 Min 27 23.96 F
30 Minute ; T =
30 Min S8 27.32 B
% 5 Borax : L@
40 Min F e 25.10 D
30 Min = 2311 F
0,
% 3 Meadow-+Borax 20 Min £ 20.97 G
30 Min 21.73 H
0,
% 5 Meadow+Borax 20 Min 26.18 C
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Figure 3. Weight Loss (%)

In fungal tests (brown rot fungus), the most positive result was obtained in a mixture of homegrown
plant extract + borax from medicinal aromatic plant species for 30 minutes in vacuum and 30 minutes
in diffusion (21.73%). This situation may be due to the boron structure (components) The highest weight
loss occurred in the control sample, and the lowest was detected in and antioxidant / antibacterial
meadow bulb plant structure. Adamopoulos et al. (2012) chose the Pinus sylvestris species as a control
group and compared the weight loss of the sap and sapwood after exposure to Coniophora puteana
mushroom according to the Pinus leucodermis species. reported a weight loss of 30.65 % in heartwood.

3.4. Mushroom Test (Weight loss /6 week)
The weight loss at the end of the 3 week termite test period is given in Table 4 and Figure 2.
Table 4. Termite test (Weight loss /3 week)

Impregnation Vacuum Diffusion Time Termite | Weight Loss (%6) HG
Material Minute (Minute) Test 3 Weeks
Control - - ' 10.67 A
30 Min 9.81 B
0,
% 3 Meadow bulb 20 Min = 8.98 C
30 Min = 9.12 B
0 ©
% 5 Meadow bulb 20 Min = 10.01 A
- o
% 3 Borax 30 M!n GE) 2 o 5
. 40 Min = 7.95 D
30 Minute : L =
% 5 Borax 30 Min 2 £ e 5
40 Min s 7.67 D
30 Min 5 8.63 ¢
0,
% 3 Meadow-+Borax 20 Min g 9.45 B
30 Min 8.47 C
0,
% 5 Meadow-+Borax 20 Min 8.60 C
g % 5 Meadow+Borax
§ % 3 Meadow+Borax
§ % 5 Borax
u°: % 3 Borax
g % 5 Meadow bulb
§ % 3 Meadow bulb
T Control
g 0 2 4 6 8 10 12

Weight Loss(%) 3 Weeks

Figure 4. Weight Loss (%)

In the Termite (Insect) experiment, the highest weight loss occurred in the control sample (10.67%), the
lowest was 30 minutes in vacuum and 40 minutes in diffusion in 5% borax solution (7.67%). At the end
of 21-day exposure period, weight loss, mortality and consumption rates were calculated based on
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weight differences. While basswood sapwood showed the highest weight lost, olive sapwood was
recorded as the most durable wood against Coptotermes formosanus (Tascioglu et al. 2012). Boron
compounds are regarded as the only impregnation material that shows both insecticide and fungicidal
properties to insects and fungi that destroy wood material (Kose et al. 2010).

4. CONCLUSIONS

Healthy life in the human-environment relationship is provided by the wooden equipment used in the
indoor and outdoor spaces where it lives. The natural strength of wood in simple use is not long lasting.
This causes huge losses in terms of the country's economy and forest resources. Many of the wood
preservatives are of chemical origin, which required orientation towards organic / natural preservatives.
Study; Suggestions have been made by determining the various technological features of the Meadow
bulv plant, which has an important place in terms of healthy life, and also has antioxidant / antibacterial
properties, in order to determine the level of adhesion and usage areas in wood.

1-Indoor furniture, paper industry, wooden toy industry, park / garden furniture etc. products will
provide healthy / hygienic life.

2-The highest level of hygienic structure will be created by the use of impregnation / surface treatment
material in wooden toys of children, especially those who grow up with a very young age and are
intertwined with toys.

3-Vacuum method was preferred but pressurized, dipping, brush applications etc. other methods can be
used. A wide variety of Concentrations and solvents (methanol extracts, Ethanol, acetone, ether and
water) can be tried.

4-Different plant extracts, resin derivatives and different concentrations can be prepared and studies can
be done. The new natural concentrations to be prepared can be associated with boron and boron
derivatives, and prolongation of wood life and fire effects can be investigated.

5- The same analyzes can be made Meadow bulb plant extracts grown in other provinces and the results
between different provinces can be compared.

6-By comparing the antioxidant amounts of the same kind of plants in different solvents, the best active
solvent can be determined.

7-1t is envisaged that it will be beneficial for health in the production of furniture as a massive and
veneer, musical instruments, kitchen tools, toy making, shoe molds, carving, inlaying, fine works
prepared with a hacksaw, toys, spools and hand tools.
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OZET

Icinde yasadigimiz ¢evre nefes aldigimiz tiim ortamlar kirli hava, bozunmus besin igindeki
zararlh materyaller, katkili maddeler, diizensiz dikkatsiz beslenme ve hareket diizeyinin ¢ok
diisiik olmas1 insan viicudunda  serbest radikal yapisini olusturagelmektedir. Dig ortamda
olusan bu zararli yap1 viicudumuzda kopan oksijen diizeyinin serbest bir sekilde dolagimini
saglar ve hidrojen atom yapisin1 bozarak dokularimizda zararlara neden olur. Serbest radikal
yapist insan viicudunda bagisiklik sisteminde ¢ok biiyiik zararlara neden olmaktadir.
Viicudumuzda serbest radikal yapisinin etki diizeyini en aza indirmek, bloke etmek, pek ¢ok
hastaliga ve erken yaslanmaya neden olabilen zincirleme reaksiyon yapisin1 6nleme giiciinii
saglayan molekiillere “antioksidan” olarak adlandirilmaktadir. Antioksidan en fazla
yesil/kirmizi yaprakli bitki materyallerinde yer almaktadir. A, C ve E vitamin yapis1 dogal bir
antioksidan ozelligi olusturmaktadir. Insanoglu yaradiligindan giiniimiize kadar giyim,
barinma, yiyecek ve yakacak gibi neredeyse biitiin ihtiyaclarini ormanlarin sinirlari igerisinden
karsilamaktaydi. Fakat glinlimiizde teknoloji, ormancilik yontemi ve orman isletmeciliginin
gelisimi, insanlarin ormanlardan elde ettigi ihtiyaglarini yalnizca odun hammaddesi {lizerine
yogunlastirmstir. Ulkemizde de giin gectikce bu anlayis hakim olmaya baslamis ve odun
(tomruk, kereste, vs.) iretimiyle sinirli kalmaya baslamistir. Halbuki ormanlik alanlar
biinyesindeki agag¢ serveti disinda igerisinde bir¢ok otsu bitki, yaban hayvanlari, su kaynaklari,
rekreasyon alanlari gibi birgok ekonomik ve kiiltiirel faaliyetlerin bir arada yiiriitiilebilecegi ve
saglikli bir yasam i¢in esi bulunmaz bir kaynaktir. Tibbi aromatik bitkilerden Isgin (Rheum
ribes L.) bitkisi Dogal emprenye maddesi olarak %3’ liik ¢6zelti konsantrasyonu ile ASTM
1413-76 standartlarina gore emprenye edilmis olup, aym1 zamanda boraks ¢ozeltisi ile
iligkilendirerek sok direnci degisim degerleri belirlenmeye calisilmistir. Odun tiirii olarak ladin
ve kayin odunlar tercih edilmistir.

Emprenye isleminin ardindan tutunma diizeyi (% retensiyon) en yiiksek ak¢aagag odununda
1sgintboraks ¢ozeltisinde (% 1.85), en diislik ladin odununda 1sgin (% 0.45) belirlenmistir.
Dinamik egilme direnci en yiiksek degisimi kontrol 6rnegine oranla olumlu olarak gézlenmistir.
En yiiksek sok direnci kaym odununda (0.67 N/mm?), en diisiik ladin odununda % 3
casir+boraks (0.35 N/mm?) belirlenmistir.

Anahtar Kelimeler: Isgin (Rheum ribes L.) bitkisi, Emprenye, Insan/Cevre, Ekolojik Sistem
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ABSTRACT

The environment we live in, all the environments we breathe, polluted air, harmful materials in
decomposed food, additives, irregular careless nutrition and very low level of movement form the free
radical structure in the human body. This harmful structure, which occurs in the external environment,
ensures the free circulation of the oxygen level in our body and causes damage to our tissues by
disrupting the hydrogen atom structure. The free radical structure causes great damage to the immune
system in the human body. Molecules that provide the power to minimize and block the effect of free
radical structure in our body and to prevent the chain reaction structure that can cause many diseases
and premature aging are called "antioxidants". Antioxidant is mostly found in green/red leafy plant
materials. The structure of vitamins A, C and E creates a natural antioxidant feature. Mankind has met
almost all of its needs, such as clothing, shelter, food and fuel, from within the borders of forests, from
its creation to the present day. But today, the development of technology, forestry method and forest
management has focused the needs of people from forests only on wood raw materials. In our country,
this understanding has started to dominate day by day and it has started to be limited to wood (logs,
timber, etc.) production. However, forest areas are an incomparable source for a healthy life, where
many economic and cultural activities such as many herbaceous plants, wild animals, water resources,
recreation areas can be carried out together, apart from the wealth of trees within it. Among the medicinal
aromatic plants, Isgin (Rheum ribes L.) plant was impregnated with a 3% solution concentration as a
natural impregnation material according to ASTM 1413-76 standards, and at the same time, the shock
resistance change values were tried to be determined by associating it with the borax solution. Spruce
and beech woods were preferred as wood types.

After the impregnation process, the adhesion level (% retention) was determined the highest in beech
wood (1.85%) and the lowest in spruce wood (0.45%). The highest change in dynamic bending strength
was observed positively compared to the control sample. The highest shock resistance was determined
in beech wood (0.67 N/mm?), and the lowest in spruce wood with 3% wash+borax (0.35 N/mm?).

Keywords: Esgin (Rheum ribes L.) plant, Impregnation, Human/Environment, Ecological System.

GIRIS

Insanoglu varolusundan yakin zamana kadar giyim, barinma, yiyecek ve yakacak gibi
neredeyse biitiin ihtiyaclarint ormanlarin sinirlart igerisinden temin etmekteydi. Fakat
glinlimiizde teknoloji, ormancilik yontemi ve orman isletmeciliginin gelisimi, insanlarin
ormanlardan elde ettigi ihtiyaglarmi yalnizca odun hammaddesi iizerine yogunlastirmistir.
Ulkemizde de giin gectikce bu anlayis hakim olmaya baslamis ve odun (tomruk, kereste, vs.)
tiretimiyle smirli kalmaya baslamistir. Halbuki ormanlik alanlar biinyesindeki agac serveti
disinda icerisinde bircok otsu bitki, yaban hayvanlari, su kaynaklari, rekreasyon alanlar1 gibi
birgok ekonomik ve kiiltiirel faaliyetlerin bir arada ytiriitiilebilecegi ve saglikli bir yasam icin
esi bulunmaz bir kaynaktir (Ozkan vd., 2014).

Antioksidan varlig1 belirlenen ¢ok ¢esitli maddeler bulunmaktadir.  Giiniimiizde bu
malzemelerin biiylik bir kismini diyetlerde (bitkisel {iriinlerden) temin ederken, bazi kisimlarini
insan bedeni kendi iiretmekte , serbest radikal yapisina savunmaci sistem iiretmektedir. insan
bedenin serbest radikal yapisina karsin olusturdugu koruma kalkani “katalaz, antioksidanlar,
glutatyonperoksidaz ve SOD (superoksitdismutaz)” gibi enzimlerdir (Seckin, 2014).

Son yillarda diinyanin tamamina yakininda antibiyotigin bilingsiz tiiketimi sonucunda, insanin
viicuduna yerlesen bakterilerin antibiyotiklere karst bagisiklik olusturdugu bildirilmistir. Buna
bagl olarak giin gectikce bakteriler yok edilmesi i¢in daha agir ve dozaji yiiksek ilaglar
tiretilmeye baglamistir (Celik vd., 2010). Tekrar ilag tiirlerine direng gosteren patojenik ve
fungus/bakteri yapis1 bagisiklik yapisin1 zayiflatmakta akabinde AIDS, kanser, enfeksiyon
gibi hastaliklarda tedavi zorlasmaktadir. (Unal, 2006). Olusan bu yap1 karsisinda ilim insanlari
cesitli literatlirlerden yenilik¢i antimikrobiyal bilesik yapisinin olusturulmasina destek
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vermistir (Sen, 2011). Bitkilerden yenilik¢i “antimikrobiyal kemoterapotik” maddeler
saglanabilecegi, ¢ok c¢esitli zengin bitki yapis1 olmasi ¢aligmalar1 tip alaninda kullanilan bitki
yapisina ydnlendirmistir (Unal, 2006; Sen, 2011).

Ahsabin  diger bir 6zelligi de yeryliziiniin ¢ok c¢esitli alanlarinda olmasiyla beraber
yetistirilebilirlik diizeyidir. Fakat yasanilan siirecte tropikal ormanlardaki asir1 kesim orman
kaynagi yapisini tehlikeye diisiirmektedir. Hammaddesel odununun verimli degerlendirilmesi
icin ¢ok c¢esitli Ozelliginin 1iyi bilinmesi gerekmektedir. Ahsabin (fizik, kimya,
makro/mikroskobik vb.) 6zelligi tanimada ¢ok biiylik 6neme sahiptir (Dogu, 2001).

Anadolu insan1 yontma tas devrinden giiniimiize kadar bitkileri tibbi amagl kullanmistir. M.O.
50.000 yillarma ait oldugu diisliniilen ve Hakkari’nin Sanidar Magarasinda bulunan bir
Neanderthal mezarindan ¢ikan bitki 6rnekleri bu varsayimin saglam kanitidir. Anadolu’da
yetisen tibbi bitkiler hakkinda bulunan en eski yazili kaynak, Adana bolgesinde Anazarba’da
diinyaya gelmis Dioscorides’in eseridir. Grekge yazilan bu kitap Latince’ye ‘Materia Medica’
ismiyle ¢evrilmistir. Bes eserden meydana gelen taninmis c¢alismada bes yiiz kadar tibbi
bitkinin morfolojik, formokolojik ve toksikolojik 6zellikleri verilmektedir (Ozata, 2006). Son
yillarda tibbi bitkiler ve bunlarin tizerindeki ¢alismalara karsi duyulan ilgi ¢ok artmistir. Bu
ilginin artmasinin nedenlerinden baslicalari, sentetik ilaclarin ¢ok pahali olmalari, birgok yan
etkilerinin bulunmas1 ve her hastalig1 tedavi etme niteligine de sahip olmayisidir (Ozata, 2006).

Ahsabin bazi bitkisel yag yapisiyla emprenye islemine tabi tutuldugu ve bunun sonucunda
agirliklarinda ve yogunluk degerlerinde artislar oldugu bildirilmistir (Bazyar ve ark. 2010;
Tomak 2011).

Odunda bazen yag yiikleminin yiiksek oldugu durumlarda mekanik 6zelliklerde azalmalar
olusturdugunu bildirmistir (Olsson ve ark. (2001). Baz1 ahsap tiirlerini yine bazi bitkilerden
yag iriinleriyle emprenye islemine tabi tutmus basing direncini azda olsa azalttigim
belirlemistir (Tomak (2011).

Orman varliginin hizli bir sekilde azalmasi ve insanoglunun yasamis oldugu ¢evre icerisinde
sentetik/kimyasal etkilere maruz kalmasi ciddi tehditler olusturmaktadir. Dogal bitkiler ¢ok
cesitli amaglarla (tibbi, kozmetik, gida, baharat, ziraat, hayvancilik, baharat, boya sanayii vb)
kullanilmakta olup; organik olan ahgabin antioksidan/anti bakteriyel 6zelligi belirlenmis olan
1skin bitkisinin ¢esitli konsantrasyonlar1 (% 3) ekstrakt (6ziit) elde edilmesi suretiyle emprenye
edilebilme 6zelligi ve bazi teknolojik 6zellikleri belirlenmesinin yaninda ahsapta hijyenik bir
yap1 olusturulmaya ¢alisilmistir.

MATERYAL VE YONTEM
2.1.  Materyal
2.1.1. Aga¢ Malzeme ve Bitki Tiirii

Arastirmada ladin ve akgaagag¢ odunlart tercih edilmis TS 2471 standardina gore radyal yonde
kesimler yapilarak islemler gerceklestirilmistir. Tibbi aromatik bitki tiirii olarak Isgin (Rheum
ribes L.) bitkisi kullanilmigtr.

2.2, Yontem
2.2.1. Deney Numune Hazirhgi

Deney orneklerinin hazirlanmasinda 6rneklerin hasarsiz, budaksiz, ardaksiz olmasina homojen
dagilim gostermesine dikkat edilmistir. TS 2477 ve TS 2470-2471 easaslar1 dahilinde islemler
gerceklestirilmistir.
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2.2.2. Emprenye islemi

Emprenyesel islem “ASTM-D 1413-76” ‘deki kosullara uygun olarak uygulanmistir. Deneysel
ornekler 20x20x300 £1mm olgiilerinde ve 20x20x30 +1 mm 0lgiilerinde hazirlanarak 25-35-45
dakikalik vakum, 20-30-40 dakika diflizyon islemine tabi tutulmustur. Emprenye maddesinin
odun rutubetinden etkilenmemesi i¢in deney ornekleri tam kuru hale getirilmistir.

2.2.3. Kurutma islemi

Ornekler emprenye ve difiizyon isleminden sonra bir siire hava kurusu ortamda bekletilmistir
Etiivde 24 saat bekletilip, tam kuru hale getirilmistir. Siire bitiminde etiivden ¢ikarilarak tam
kuru 6l¢timleri yapilmistir (Baysal,1994).

2.2.4.0ziit Elde Etme

Deney i¢in belirlenen 6rnek agirligi 200 ml sicak damitilmig su veya en az bu safliga denk bir
su igerisine konarak belli araliklarla karigtirilmak suretiyle 1 saat siire geri sogutuculu
diizenekte kaynama noktasinin altinda bir sicaklikta 1sitilmis, dnceden hazirlanmis gézenekli
kapsiil icerisinde vakum esliginde siiziildiikten sonra balon igerisinde numune kalmayacak
sekilde birka¢ kez damitilmis su ile yikanacak sekilde isleme devam edilmis ve ¢oziinmeyen
kistm tamamiyla gozenekli kapsiil igerisine birakilmistir. Son olarak kalintt 200 ml sicak
damitilmis su ile yikanmis ve kalintinin bir pompa veya emme vazifesi gorecek bir bagka cihaz
yardimiyla suyu alindiktan sonra gozenekli kapsiil ve igerenindekiler 103°C’de ayarli etiiv
icerisinde 16 saat tutulmak suretiyle kurutulduktan sonra desikatdrde sogutulmus ve 0.001 g
hassasiyetle tartim islemi yapilmistir (URL-3).

2.2.5. Retensiyon Miktari1 ( % Oran )

Emprenye isleminden sonra tam kuru oduna oranla kalan madde miktar1 (tkoao-% retensiyon)
belirtilen formiilden hesaplanmistir (Baysal,1994).

2.2.6. Sok Direnci

Dinamik Egilme (Sok) direncinde islemlerde TS 2477 esaslarina uyulmus, Ornek odlgiileri
2x2x30cm olarak hazirlandiktan sonra klimatize edilmis “20 + 2 °C sicaklik ve % 65 + 5 bagil
nem” ortaminda birakilarak odun rutubetinin “%12” ye getirilmistir.

3. BULGULAR VE TARTISMA
3.1.Tutunma Miktari (%)

Tutunma miktar1 (tam kuru odun agirli§ina oranla kalan katt madde miktar1) Tablo 1’de degisim
grafigi Sekil 1°de verilmistir.

Tablo 1. % Retensiyon Degerleri

Odun - Vakum | Difuzyon :
- Oziit .. . Retensiyon
Tiirii Konsantrasvonu Siiresi Siiresi (%) HG
y (Dakika) | (Dakika) °
Ladin Isgin Oziitii 25 Dk 30 Dk 0,45 D
Odunu Isgint+Boraks 40 Dk 0,67 C
Akgaagac Isgin Oziitii 25 Dk 30 Dk 0,96 B
Odunu Isgin+Boraks 40 Dk 1,85 A
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Sekil 1. Tutunma Degisimi (%)

Tutunma miktar1 en yiiksek akcaaga¢ odununda (%1.85), en diisiik ladin odununda (% 0.45)
belirlenmistir. Bor yapis1 tutunmay1 her iki odun tiiriinde artirmistir. Tutunma diizeyinde odun
tiirii ve bor yapisinin etkili oldugu sdylenebilir. Odunda ACQ ile yapilan islemin mekaniksel
ozellikler iizerinde etkin oldugu ve tutunma (retense)’nin olumlu etkilendigini, hizli
penetrasyon sagladigini bildirmistir (Bal, 2006). Saricam odununu borlu bilesikler ve
kebrakodanla emprenye etmis, en yiiksek retensiyonun % 1 konsantrasyonda gerceklestigini
bildirmistir (Alkan, (2016). Yapilan bir ¢alismada en yuksek % retense degerini sarigamda
basing - vakum yoOntemiyle muamele edilmis Orneklerde en yiliksek % retensiyon degerini
saricamda basing - vakum yonteminde (% 6.42) en diisiik kayinda daldirma isleminde (%
0,30)oldugunu bildirmislerdir (Ozcif¢i vd (2009).

3.2. Sok Direnci (N/mm?)
Dinamik egilme direnci (sok) Tablo 2°de, degisim grafigi Sekil 2’de verilmistir.
Tablo 2. Sok Direnci (N/mm?)

?3:1? Konsaonf;l;syonu Sok Direnci | Standart Sapma HG
Ladin Konfrol 61,34 2,18 F
odunu Isgin Oziiti 62,78 3,78 E

Isgin+Boraks 63,11 6,12 D

5 Kontrol 164,17 2,73 C
Ag%zafj“? Tsgm Oziiti 166,97 6,41 A
Isgin+Boraks 165,86 3,73 B
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Sekil 2. Sok Direnci Degisimi (N/mm?)

Dinamik egilme direnci degisimi akcaaga¢ odununda 1sgimn bitkisinde (166.97 N/mm?), en
diisiik ladin odununda kontrol 6rneginde (31.34 N/mm?) gergeklesmistir. Odun tiirii emprenye
maddesi mekanik 6zelliklerin degisiminde etkili oldugunu sdyleyebiliriz. Yapmis olduklari
caligmada emprenyesiz kayin odununda basing direnci degerini (60 N/mm?’) oldugunu
bildirmislerdir (Bozkurt vd (2003). Yapilan bir ¢alismada Bat1 Karadeniz sarigami odununun,
liflere paralel basing direnci (518 kg/cm? ) tespit etmislerdir (Ay ve ark. (2004).

4. SONUC VE ONERILER

Insan/cevre saglig1 bilinci 6n plana alindiginda bu tiir dogal /organik koruyucular yaygin olarak
kullanilmahidir. Yangin, deprem, biotik/abiotik etkilere karsi gesitli yine dogal koruyucularla
ikili islemler uygulanabilir. I¢ mekan mobilya ve iiriinlerde diisiik konsantrasyonlarda kullanimi
miimkiin olabilir fakat 6zellikle uzun siireli periyotta vernik ve baska koruyucularla ikinci
islemlere tabi tutulmalidir. Bunun yaninda bilinen diger emprenye maddelerine kiyasla daha
ekonomik olusu da &nem tasimaktadir. Ozellikle maliyet faktoriiniin de diisiik olmasi
ekonomiklik acisindan kullaninminda 6nem tasiyacaktir. Tim bu ozellikler ve arastirma
sonuglarinda ¢ok farkli deneylerinde yapilmasi ile kullanim alaninin artirilacagi sdylenebilir.
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HPSAMAS 1 OBPATHASA 3AJJAYA TEIIJIOIIEPEHOCA B 30HE ADPAIIMHA ITOYBbI
P UHONJIBTPAIINU

DIRECT AND INVERSE PROBLEM OF HEAT TRANSFER IN THE SOIL AERATION ZONE
DURING INFILTRATION
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AHHOTAIUA

TemmepaTypa TOYBBI SIBIAETCS KIIOYEBBIM (AKTOPOM, KOHTPOIHPYIOIIUM MHOTHE OMOTHYECKHE H
abMOTHYECKHE TIPOIIECCHI, MPOTEKatome B mMoyBax. CKOPOCTh XUMHUYECKHUX PEaKINi, MPOTEKAIONINX B
NOYBE M KOPHSIX PACTCHUIA, IBI)KEHHE BJIark B IOYBE U B pACTEHHH, Ta3000MEH B ITOYBE, pACTBOPUMOCTD
MHUHEPaJIbHBIX COJNEH M Psill APYTHX (pakTOpOB CYLIECTBEHHO 3aBHCAT OT TeMmmeparypsl. Hanexxnocts
pelreHusl 3a7a4d MPOTHO3MPOBAHMS TEIUIOBOTO pPEXHMa IMOYB BO MHOTOM 3aBHCHT OT TOYHOCTH
oTIpeieNiCHHs MapaMeTpoB Teruionepenaun. X HaxokaeHue CBOAMTCS K PEHICHUIO 00paTHOH 3ajauu
MaremMaTndeckoil (usuku. bBonplioe 3HadeHHME HMeeT Takke BBHIOOP MaTEeMaTH4eCKOW MOJCIH
TeruIonepeaadn, KOTopasi yI0BIETBOPUTEIHLHO OMHCHIBAET UCCIIEyEeMbIe MTPOIECCHI.

Huddepennmanpaoe ypaBHEHHE, ONHCHIBAIOIIEe U3MEHEHHE TEMIepaTyphl B 30HE a’palldil IOYBHI,
NPOHCXOAAIICe O] ACHCTBHEM I'paJUeHTa TEMIIEPaTyphl MOBEPXHOCTH TOYBHI M (HIBTPALIMOHHOTO

IHOTOKa, UMCCT BU/:
or o (, oT d(q,T)
=l A= |* 1
(pc) 52( sazj (Pucw) =3 (1)

3mech T(z,t) —Temmeparypa IMoYBsI B TOUKE Z B MOMEHT BpeMeHH 1 ; ps U pw — IIIOTHOCTH ITOYBBI M BOZBI

COOTBETCTBEHHO, KI/M>; Cs M Cy — COOTBETCTBEHHO Y eTbHAS TEITIOEMKOCTh TIOUBBI U BObI, JIk/(kr-°C);

Cy= ps'Cs— 0OBEMHAS TEIIOeMKOCTh mouBkl, Jik/(M>-°C); As —T1apaMeTp TEeIUIONPOBOJHOCTH TIOYBHI,

B1/(Mm-°C); ;=0-v; — ckopocThb ¢punbTpanuu, M/c; V, — CKOpOCTh IBH)KEHHE BOJBI B TIOYBax, M/C; O —

001m1ast MOpUCTOCTh TOUBHI, %; 0 — 00mias mopucToCTh OUYBH (%) WM 00beMHAS BIQKHOCTD MTOYBHI,
3,3

M>/M

Jns ompeneneHuss TeMIepaTyphl B 30HE adpalMd TPYHTa 3aJar0Tcs CJeNyIoline HadalbHBIE H
TpaHUYHBIE YCIOBUS:

T(z,0)=T,, T(0,t)=T,+T,-cos(wt+¢), T(o,t)=T, )
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rae To — cpemusis cyTouHas (WM TOAOBas) TeMIepaTypa NesTeIbHONW MOBEPXHOCTH IMOYBBI, [, —
aMIUTUTY 12 KoJeOaHni TeMIepaTypsl AesITEIbHON MOBEPXHOCTH MTOYBBL; (0=27/Tg — KPYToBasi CyTO4HAas
(unu romoBast) 4acToTa, To — IIEPUOJ TEMIIEPATypHON BOJIHBI, BBIPDAKCHHBIH B CyTKax WJM I'OJaX; € —
caBur (aspl, 3aBUCHIIEH OT HaYasla OTCUETa BpeMEHH

B nanHO# paboTe ¢ UCIob30BaHUEM TMOJIYYCHHOTO HaMu pemeHus 3afaauu (1)-(2) pa3paboran MeTos
oTpesieNieHHus TapaMeTpa TEeMIIepaTypOIPOBOJHOCTA TPYHTa, OCHOBAaHHBIM HAa PEIICHUH OOpaTHOM
3a/1a9d ypaBHEHHS TEIIONIEpEHOCa B 30HE adpalliil TPYHTA.

KiroueBble ci10Ba: 1mouBa, 30Ha a’palyy, TEIUNIOOOMEH, HHQMIBTPALHs, TEMIIEPaTyPOIPOBOJHOCTb,
AQHAINTHYECKUE PEIICHHSI.

ABSTRACT

Soil temperature is a key factor that controls many biotic and abiotic processes in soils. The rate of
chemical reactions occurring in the soil and plant roots, the movement of moisture in the soil and in the
plant, gas exchange in the soil, the solubility of mineral salts, and a number of other factors depend
significantly on temperature. The reliability of solving problems of predicting the thermal regime of
soils largely depends on the accuracy of determining the parameters of heat transfer. Finding them is
reduced to solving the inverse problem of mathematical physics. Of great importance is also the choice
of a mathematical model of heat transfer, which satisfactorily describes the processes under study.

The differential equation describing the change in temperature in the soil aeration zone, which occurs
under the influence of the temperature gradient of the soil surface and the filtration flow, has the form:

oT ., 0°T oT
(Csps)azﬁsﬁi(cwpw qz)g (1)

where T(z,t) is the soil temperature of the soil at a point z at time t; ps and pw is the density of soil and
water, respectively, kg/m?; cs and cy is the, the specific heat capacity of soil and water, J/(kg-°C)
respectively; Cy= ps-cs is the soil volumetric heat capacity, J/(m®-°C); As is the thermal conductivity of
the soil, W/(m-°C); g.=0-v, — filtration rate, m/s; v, —speed of water movement in soils, m/s; 0 is the
total porosity of the soil (%) or volumetric water content (m* -m™3).

To determine the temperature in the soil aeration zone, the following initial and boundary conditions are
set:

T(z,0)=T,, T(0,t)=T,+T,-cos(wt+¢), T(c0,t)=T, ©)

where Tg is the average daily (or annual) temperature of the active soil surface; Ta is the amplitude of
temperature wave at the soil surface; w=2m/1o is the angular daily (or annual) frequency, 1o is the
temperature wave period (days or years); ¢ is the phase shift dependent on the time reference point.

In this paper, using the solution of problem (1)-(2) obtained by us, a method for determining the soil
thermal diffusivity parameter was developed, based on solving the inverse problem of the heat transfer
equation in the soil aeration zone.

Key words: soil, aeration zone, heat transfer, infiltration, thermal diffusivity, analytical solutions

BBEJIEHUE
1.IlocTaHoBKa 3a/1a4M M BHIGOP MO/IeJIM TeNJIONEepeHoca B OYBe B 30He a3PalMM MOYBBI
NPU MHPWIbTPALUA

Amnanuz JUHAMUKH TEMIICPATYPhI B 30HC adpalvu IMOYBBI UTIpa€T 3HAYUTCIBHYIO POJIb B IpoLeccax
KHU3HCOACATCIbHOCTH paCTeHHﬁ. Or TEMICPATYPbl CYHICCTBEHHO 3aBUCAT CKOPOCTHU XUMHUYCCKUHN
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peaxiuii, MpOTEeKaOUINX B TOYBE M KOPHSIX, TIEpEABIKEHUE BIIarH B ITOYBE U B PAaCTEHUH, Ta3000MeH B
NOYBE, PACTBOPUMOCTH MUHEPAIBHBIX COJIEH U PSA APYTHX (PaKTOPOB.

I[J'IH BCECTOPOHHETO 3HAHMUSA TCIIJIOBBIX W BOJHBIX CBOMCTB ITOYBBI HCO6XO,I[PIMO HNMCTHb TAKXKC NJaHHBIC,
C IMMOMOMIBIO KOTOPBIX MOXHO OBUTIO OBI HAWTHM 3HAYEHUS TEIUIOBBIX H BOJIHBIX XapaKTCPUCTUK IJIA
JaHHOI'O CoCTaBa M COCTOSAHUSA IIOYBBI.

Nwmeronuecs mogoOHbIE UCCIEAOBAaHUS IMOKA3bIBA€T, YTO IS KaXKJOrO THIA TIOYBBI TpeOyeTcs
OTJIENBHOE OTIpefiefieHNe TEIUIOBBIX M BOJHBIX CBOWCTB, JKEJAaTeIhHO KaK B €CTECTBEHHBIX, TaK U B
mabopaTOpHBIX yCIOBUAX. OCHOBHBIMHU TEIUIOBHIMU M BOJHBIMU CBOMCTB TIOUBHI SIBIISTIOTCS ITapaMETPhI
TEIUIOEMKOCTH, TETUIONPOBOAHOCTH, TEMIIEPaTypPOIPOBOTHOCTH, TEIUIO YCBOSIEMOCTH U CKOPOCTh
(unpTpanyy. 3HaHWE BBHIMIETIEPEYNCICHHBIX XapaKTEPUCTUK MOYBBI MOXKET MPHOIHM3UTH pa3pelieHre
TaKOW OCTPOH TPOOJIEMBI COBPEMEHHOCTH KaK IPOTHO3 TEIUIOBOTO M BOJHOTO PEXHMOB IOYB U
TPYHTOB.

[Ipu 06cy>xaeHNU TEMIIEPTYPHOTO PEKMUMA ITOUBbI YJOOHO MOJIB30BATHCS TEMIIEPATYPOIPOBOAHOCTEIO,
T.K. HMMEHHO OJTOT TapaMeTp XapakTepu3yeT «paclpoCTpaHEHHE» H3MepSEeMO BEITHYHHBI-
TemnepaTypsl. Tem He MeHee Ui aHaIM3a MEXAaHU3MOB IMPOMCXONANIMX SBICHUNH MHPUXOTUTCS
o0pamarkcst K HOHSATUSIM TEIUIONPOBOAHOCTH M TEIIOEMKOCTH [5].

CymHOCTh MeTO/la aHalln3a JUHAMHKH TEMIIEpaTypbl B 30HE a’paldid OCHOBaHA Ha TOM, YTO MPH
M3MEHEHHe TeMIepaTyphl Ha THEBHOW MOBEPXHOCTH MPOHMCXOIUT MepepacipeiesieHie TeMIepaTyp H
BHYTpU IOuBbl. IIprueM Ha mnepepacHpelnencHUE TEMIEPATYPbl B IIOYBE OKA3BIBACT BIUSHUE
(UIBTpaOHHEI MOTOK B Heil [Bapon, emexko].IlosToMy MpH H3BECTHBIX TEILTO(PHU3MUECKHX
XapaKTECpUCTHUKaX IMMOYBbI 30HbI adpalun (bI/IJII)TpaIII/IS[ MOJXET OBITH OrpeacjI€Ha 1o JaHHbIM PEXKUMHBIX
HaOI0/ICHNH 3a TeMIIepaTypoii B paccMaTpuBaeMoii obiactu. [IpoBeneHHbIE aHATM3BI HAOIIOCHUH 3a
TEMIEpaTypod B 30HE a’paly IOKa3bIBa€T, YTO B ILEJOM JJs Tofa M3MEHEHHE TEMIIepaTyphl
MOMYMHACTCS CHHYCOMJAIBHOMY 3akoHy. [lpm KiIMMaTHUecknx KoNeOaHWSAX TeMIepaTyphl
MOBEPXHOCTH B PACIPOCTPaHEHUH HA TTyOMHY BO3HUKAIOLIUX TEMIEpaTypHBIX aHOMAJIHM y4acTByeT
KaK KOHAYKTHBHAs, TAK U KOHBEKTHUBHAsl KOMIIOHEHTBI.

ITosToMy B naHHOW paboTe paccMaTpUBAETCSl YCTAHOBJICHHUE TOUYEUHBIC 3aBHUCHUMOCTH TEMIIEPAaTyphI
30HBI adpaldid OT PEXUMOOOpasyommx (akTopoB W BpeMEeHH HAOMIONEHUS TPU W3MEHEHUH
TeMIepaTypsl Ha TMOBEPXHOCTH TMOYBBI MO0 CHHYCOMJAIbHOMY 3aKOHY M B OOOCHOBaHHH
IKCIIEPUMEHTAJIbHBIX METOJIOB HAa OCHOBE ATHUX PEILCHMH, MO3BOJSIOIINX ONPeNenTh KO3hHUIUEHT
TEeMIEePaTypPONPOBOAHOCTH MOYBHI NMPH Y4€Ta BIUAHUSA (UIBTPAIIMY HA H3MEHEHHS TETIOBOTO OIS,

Jiist ydeTta BIMSHUM TPpaJleHTa TeMIepaTypbl U QUIBTPAOHHOTO MOTOKA Ha M3MEHEHHUS TEIUIOBOTO
TI0JIs1 30HBI adPAIIUK TOYBBI, PACCMOTPHM OJJHOMEPHOE HECTALMOHAPHOE ypaBHEHHUE TeIutonepenoca [1-
2,5-11]:

oT . o°T oT

)2+ il
(Csps) ot j“s 822 —(prw qz) 0z (1'1)

3mech T(z,t) —Temmneparypa MOYBEI B TOUKE Z B MOMEHT BpeMeHH 1 ; ps U pw — MIIOTHOCTH ITOYBBI M BOZBI
COOTBETCTBEHHO, KI/M>; Cs  Cy — COOTBETCTBEHHO Y/eIbHAS TEIIIOEMKOCTh TI0UBBI i BobI, JIk/(kr-°C);
Cys= ps'Cs— 00BEMHAs TerIoeMKoCTh 110uBbl, Jix/(M>-°C); As —TapaMeTp TeIIONPOBOJHOCTH TIOUBHI,

Bt/(M-°C); q;=6"v; — ckopocTs ¢uibTpanuu, M/c; V, — CKOPOCTH IBMIKCHHE BOABI B OYBaX, M/C; O —

00'bEMHAs BIAKHOCTD MOYBBI, M>/M°.
2. AIEHTUO®UKALUSI KPAEBBIX YCJIOBUM

Juist perieHrie MOCTaBICHHOM 3a7]a4ll HE00X0IMMO 100aBUTh HAaYJIbHBIE H TPAHUYHBIC YCIIOBUSI.

2.1. Bei0op HaYaNTbHBIX YCJIOBHIA.
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B 3aBHCHMMOCTM OT MCXOAHBIX AAHHBIX PEIIAEMON 3aJauyd pacIpeiesieHUue TeMIEparyp B IIOYBE B
HAyaJIbHOW MOMEHT BpPEMEHH MOXKET OBITh CaMblM NPOHM3BOJNBHBIM. [lo3TOMy B 00mieM ciydae
HaYaJIbHOE YCIIOBUE 3aIIUCBIBACTCS TAK:

T(x,0)=f(x) (2.1)

Jlns ymoGceTBa perieHus KpaeBoit 3agaun Gyukumio f (X) MHOrma anmpoKCUMHpPYETCSl CTENEHHBIM
noiauHoMoM. Torga (2.1) Oyner umMeTh BUA

m
T(x,0)=) ax (2.2)
i=0
rac K03(1)(1)I/I]_[I/IGHTBI, MOJYYCHHBIC B PE3YyJIbTATC aAlIIPpOKCMMAllMU B HHTCPBAJIC [O, L] 3aJaHHOI'O
pacrnpe/eneHus TeMIepaTyp (HanpuMep, 30HbI adpaliii MOYUBbI) TIOJIMHOMOM cTereHn M .

Yacruslii cinyyaii (2.2) npu M =0 cooTBEeTCTBYET pABHOMEPHOMY HAYATLHOMY YCIIOBHIO
T(x,0)=a, =T, =const (2.3)

Jliis Taro 4ToOBI CBECTH 3a71a9y K OTHOMY U3 3aTa0yIMPOBaHHBIX BAPUAHTOB, HAJI0, €CJIA ATO BO3MOXKHO,
100 YCPEeTHUTh TEMIEpaTypy MOYBEI

T=L" j f (x)dx (2.4)
0

7100 TOTBITATHCS ANPOKCUMHUPOBaTh GyHKIHMIO f(X) SKCIOHEHIMANIBHOM 3aBUCHMOCTBIO BH/Ia
f(x)=T,+ae™ (0<x<L) (2.5)
rae @ u b—xosdpduumentrr, T, —remneparypa nouss ua riayoune L .

2.2. Bb10Op rpaHHYHBIX YCJIOBH

[lon rpaHMYHBIMH YCIOBUSIMH TOHMMAIOT KOJWYECTBEHHOE OIMCAHUE (PU3NYECKUX IIPOLECCOB,
JUHAMHUKH CBOWCTB Ha BepXHEW (Kak, MPaBWIIO, HA TIOBEPXHOCTH IOYBHI) W HIDKHEH (HAa HEKOTOPOM
KOHKPETHOH I'TyOMHe) rpaHulax MOYBEHHOM TOMIIK. [ paHMYHBIE YCIOBUM MOXKET OBITH 32/1aHO B BHJIE
ycnosuit 1,2,3 u 4-ro pona.

VcnoBus 1-ro poaa uenecoo6pa3Ho HCIIOJIB30BaTh, KOIr'/Ia HAC MHTCPECYIOT TOJIBKO TEIMIO0OMEHHEIS
IMpoOUECChbl BHYTPU MMOYBEHHOTI'O MaCCHBa, OMPEACIACMBIC €TI0 CTPYKTYPHBIMU HCOJHOPOJHOCTAMH, a
TEMIICPpATypHasA CUTyalud BOIM3HU IMOBCPXHOCTU IIOYBBI PACCMATPUBACTCA KakK (bOH, Ha KOTOpOM
YKa3aHHbIC NPOLECChI U3YyHAIOTCA.

K sromy orHOcWTCS, Hampumep, aHanu3 TepMHUECKHX 3((EKTOB, CBSI3aHHBIX C PHIXJICHHEM WIIH
VIUIOTHEHUEM TIOBEPXHOCTHBIX CJOEB TIOYBHI, C TOBEPXHOCTHBIM II€CKOBAaHHUEM TOP(SIHHUKOB,
IIPUMEHEHUEM MYJIbYH U3 CBIITY4YMX MATEPHAIIOB.

CrnemyeT OTMETUTH, UTO JIS aHAJHM3a W CPABHUTEIHHOW OIEHKW BIWSHUS Pa3IU4YHBIX (DaKTOpOB Ha
pacnpezeneHie TeMIeparyphl B IOYBE, Ha BEJIMYNHBI TEIUIOBBIX TOTOKOB U TETUIOAKKYMYJISIIUIO TIOYBHI
JydIle BCEro UMETh AeJIo ¢ (popMyaMu IPOCTON CTPYKTYPBHI.

HauOonee npocroit Bua 31u HOopMyJIbl MOJIy4YaroT, KOTAa 3aaeTcsl BpEMEHHON XO0Jl TeMIepaTypbl Ha
noBepxHOCTH. [loaToOMy TpaHrYHBIM ycioBHsAM | — ro poja, Kak MpaBUIIo, OTAAIOT IPEAIOYTEHNE.

2.2.1. Bbi0Op rpaHUYHBIX YCJIOBUI HA MOBEPXHOCTH.

rpaHI/I‘IHOFO YCJI0BUA HA TIOBEPXHOCTU 1-ro poJa 3arrcCbIBaACTCA B OOBIYHOM BUIC

T(0,1) = (1) (2.6)
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rae ¢yukimus @(t)— BbpakaeT W3MEHEHHS TEMIIEPATYpPhl IIOBEPXHOCTH IIOYBBI OT BPEMEHH,
aHAJIMTUYECKOE BhIpaKEHHE KOTOPOTO HEOOXOAMMO ONpPENEIUTh 3apaHee.

Ecin TeMmepaTypa TOBEPXHOCTH TOYBBI SBJIAETCS TepuoaMueckoil Qynkimeil Bpemenu @(t)c
nepuogom 7 =27/ @, To pasnaras 3ty Qpynkimu B psn Oypbe:

@(t) =T, + T, cos(at +¢& )+T,cos(2ak +&, ) +...

MBI MOXKXEM MOJIYUYUTh 'PAHUYHOC YCIIOBUC 1-— ro poJa Ha MMOBEPXHOCTU B CJICAYIOIIEM BUIC:
m
T(O,t) =(t) =T, + T, -cos( joot+e¢,) 2.7)
j=1

rae To — cpenHsst cyTo4Has (WM TOJOBasi) TeMIepaTypa IEsTEeIbHOM MOBEPXHOCTU IOYBHL; Tj —
aMIUTUTYJ1a KoJIeOaHui TeMIlepaTyphl JesITeIbHON TOBEPXHOCTH TIOYBBI; O=2T/To — KPyTroBas CyTOYHAS
(unu rozmoBasi) yacToTa, To — HEpUOJ TEMIIEPaTypHOI BOJHBI, BRIPAKEHHBIN B CyTKaX WIM rofax; € —
caBur (aspl, 3aBUCSILIECH OT Hayasa OTCUETa BpEeMEHH; M — YUCIIO TAPMOHUKH;

B dacTtHOM cnydae W3MEHEHHE TeMIIEpaTyphl MOYBHl Ha IOBEPXHOCTH MOXKHO pPacCMOTPETH B
CJEeYIOIEM BUIE

T(0,t)=¢(t) =T, +T,-cos(wt+¢) (2.8)

2.2.2. Bbi0Op rpaHHMYHOrO0 yCJI0BHsSI HA IIy0HHe.

OOBIYHO TIOYBaA paccMaTpuBaIrOTCA KakK HOJIyOI‘pﬂHPI‘ICHHBIfI MacCcuB, TOrzaa, € yd€TtoM TOro, 4ro
TeMIICpaTypa MMO4YBbI HA OECKOHEUYHOCTH IMMOCTOsIHHA, HUKHEC I'PAaHUYIHOC YCIIOBUEC 1-To poaa UMECT BUM:

T(o0t)=T, (2.9)

Ecnu temneparypHble KosieOaHusl OBICTPO 3aTyXaroT C ITyOMHOM, M, HAUYMHAs C HEKOTOPOH TITyOHHBI
X > L, TeMnepaTypa mouBbl Ha pacYeTHOM HHTEPBAJIC BPEMEHH MPAKTHYCCKH HE MEHSETCSI, TO BMECTO
(2.9) Ha HOKHEl TpaHuLIe 3aJaTUM B BHJIC YCIIOBHS HYJICBOTO I'PaIMeHTa TEMIIEPATYPhI:

oT(L,t)/ez=0 (2.10)

3. PEHIEHUE NIPSIMOM 3AJJAYH TEIVIONEPEHOCA B 30HE ADPAIIMM NTOYBBI IPHA
NHOWJIbTPALIUN

Jli1st ydeTa BIUsHUS HHOWIBTPALUK Ha H3MEHEHHUS! TEIUIOBOTO MOJIsI 30HBI adpalliy [OYBbI, CBSI3aHHBIC
C U3MCHEHHEM TEeMIIepaTyphl MOYBCHHON MOBEPXHOCTH, PACCMOTPUM OJHOMEPHOE HECTAIHOHAPHOE
ypaBrenue teronepenoca (1.1)

s atoro ypaBHeHuro (1.1) TOTOIHUM COOTBETCTBYIOIIUMHU HAYaIbHBIMU M TPAHHUYHBIMU YCIIOBUSMU.
Torma, 3agada TeronepeHoca B 30He adpalliy MMOYBHI IPH UHPWIBTPAUN OyJeM UMEeT CIeAyONTHA
BUJI:

oT o°T .oT

T(z,0)=T, (3.2)

T(O,t)=TO+Zm:Tj-COS(ja)t+gj)=T0+go(t) (3.3)
j=1

T(o0,t)=T, (3.4)
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rie K =A,/C,p, — xoadpuImeHT TeMmnepaTyponpoBOAHOCTH MOYBbI, M?/c; q* = (CWpW /c, ps)q -

3¢ heKkTUBHAS CKOPOCTh (PUIIBTPALINH, YIUTHIBAIOINAS PAa3IUUME TEIJIOBBIX APaMETPOB CKEJICTa MOYBBI
U BOJIBI, M/C .

CrenaB 3aMeHY

z K _ I_2 q*L B 2
OLKy=—<w,7=—t,0=0— ,n=—, Uu(y,7)=|T(y,z)-T, |e”" (35
noayunM u3 (3.1)-(3.4) ciemyromryro KpaeByio 3amady ¢ Oe3pa3MepHBIMH MapaMeTpaM, HOBBIMH
MEePEMEHHBIMU U (QYHKIIHCH:

2
Z—::Zy—g,{0<y<oo;r>0} (3.6)
u(y,0)=0 (3.7)
u(0,7)=9(z)= Z(pj (7) ZZTJ ~COS(ja_)z'+8j )e"zf (3.8)
=L =1
u(o0,7)=0 (3.9)

Perrenne 3amaun (3.6)-(3.9) MoxeT OBITH TIPEACTABIEHO B BUE CYMMBI

m

u(y,7)=uy(y,7)+u,(y,7)+..+u (v,7) =D u;(y,7) (3.10)

j=1

riae U j (y, z') — pelIeHrE CISAYIOINX YaCTHBIX KPaeBhIX 3aJa4:

%:azii A{0<y<o0;7>0} j=12..,m (3.11)
or oy
u;(y,0)=0 (3.12)
u;(0,7) = ¢,(7) (3.13)
u;(0,7)=0 (3.14)

e ¢, (7)=T, -cos(ch)r+gj)e’7zf.

s monmydenust aHamutndeckoro perrenus (3.11)-(3.14) wucmomszyem mpeobpasosanme Jlamaca.
Vpasuenus (3.11) ¢ yuerom rpanuunsix ycnosuit (3.12)-(3.14) B obiactu uzobOpaxenuii Jlariaca
Oyner:

d’W(y.p)

ay’ p-W,(y,p)=0, {0<y<oo;Rep>0} (3.15)

{Wj 0, p)=¢;(p) (3.16)

W, (0, p)=0

31ech:
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—LePdr,

dy> 3 oy

- N © . d’w, 10°6,
W, (y, p)=[6,(y, ) e P dr, W (0, p) = [ 6, (0, 7) e " dr =0, =
0 0

%00
Ia—r‘ e " dz = pW,(y, p)—6,(y,0) = pW,(y, p) 0= pW,(y, p),
0

W, (0, p) :Tej ©, 7) epTdT:Tgoj(T) e P dr=a,(p) :T[TJ— -cos(ja_)r+gj)e”2’}e’p’df
0 0 0

VYpasuenue (3.15) umeer obuiee pemenue:
W, (y, p) = Ae"" +-Be " (3.17)
Hcnonb3ys (3.16) s Haxoxaenust koHctaut A u B B (3.17), momyumm:
Mpu y=0: W, (0, p)=A-exp(0)+B-exp(0)=A+B u A+B=g,(p).
Pemenne (3.17) nepenuiieM B Buze

W,(y, p)e¥* = A+Be V"

[pu y —> 00 Ilm[W (y,p)-e y\r} OO—O—Ilm(A+B e’zyf) A, A=0

y—©

Torna u3 (3.17) umeem:
W,(y. p) =, (p)e " (3.18)

st BerumciaeHus: oOpaTHBIX M300paxkenuit Jlamnaca ¢pynkuuit B Beipxkenne (3.18) mpuBenem ux x
Oosee ynoOHOMY BUAY:

W,(y, p)=,(p)e """ =F;(p)-G(y, p) (3.19)

me Fi(p)=7,(p) = L'[F(p)]|=L"5(p) |=¢;(z)=T, cos(jor+s)e"",

—a WP -1 _ __ Y _y_2
G(y,p)=e = L'[G(y,p)]=9(y,7) 2\/Eexp( 41)

M3BecTHO, UTO:

T

L F()-G(y, P = [0() g (vr—£)dé = [p(r-E)a(v.E)de @20

0
u yanteiBas ato U; (Y, 7) = Lt I:WJ' (y, p)] , TO IMEEM

y }df (3.21)

u;(y,7) = 1(5)—exp -
’ _([(0 2«/72(1' 5)3 { A(r-¢)

YunreiBas @ (2')=Tj -COS(ja_)T—I-gj)e"ZT, ISt uj(y, 7) umeeM:

u; (Y, )=T,-T+exp{ &~ Y
’ !247[(1—5)3 ! 4(z-¢)

}cos(ja_)g+gj)d§ (3.21)
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Monoxus Z =Y/ 2./t —& nmeem (cm. Tlpunox.2):

2T. , 3 —anz—zz y2
uj(y,r):Tﬂ“e’” _[ e *  cos ja_)[T—E]+8j dz (3.22)
o
WIN
2 o0 _y2’72_22 2
uj(y,r):J;‘e”fje 4 cos{j@[r—%}gidz—
0
v (3.23)
ZTJ— , N ) yz
——e"" | e # Cos| jo| 7——— |+¢&; |dz
= ol
Ilycte
w e ool ia Y
(y.z,2)=e -CoS| j@ T [T (3.24)
toraa (3.23) nmpuMeT BHI;
y
2T, . = 2T, , 2&F
U,-(y,T)ZTﬁ’e”TJ.W(y,r,Z)dz—Tﬂ’e’” w(y,z,z)dz (3.25)
0 0
Brruncanm
o 0 7@712 y2
Aj(y,r):jw(y,r,z)dzzj'e az? ~cos[j65[f—ﬁj+8,}d2 (3.26)
0 0
TaK Kak

i =12

2 =2
cos{ja‘)(r—#jhﬂ}=cos(ja‘)r+gj)cos[JZ)Z)ZI ]+sin(jc§r+gj)sin(1fz¥ j

TOr1a UMEEM:

A (y.7)=cos(jar+e,)-1; (y)+sin(jar+&;)-1,;(y)
i (S

oy L= 2 n Y 2 s 2
Ilj(y):je 42 cos[lfz)z/ sz , Izj(y):je 4 sm[lf;zl ]dz (3.27)
0 0

Beruncisist i unterpanst (eMm. [punoxk. 3), numeem:
A (y.7)= %\/;exp(—er cosa, )cos[ jor+&;—(2r;-sing, )} (3.28)

rae

== 1 4, yn . Y
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Berauconm 2r; -Sing; u 2r; -COS ;. Onn umetot Bus (oM. Ipunox. 4):

b.
2r;-sina; = iy

— 2rj-003aj:(Jﬂf+ﬂfl+ﬂfjbjy (3.30)
ﬂf+,fl+ﬂf

rue

)
: — 3.31
\/j_CT) i J 2 ( )

Torna ns (3.28) umeem:

A (yoe)= YE VT

~—

b;y

b.
cos| jor+e, — 2

i (3.32)
NN
Torna ms (3.25) nmeem:

Yy
by _2Tje’7’zf

'
Iw(y,r,z)dz (3.33)
,BJ.2+«/1+ﬂ;1 V%

VYuutsisas (3.10), pemienne kpaeBoii 3amaun (3.6)- (3.9) umeer Bux:

2. b, 2 4
u,(y,zr)=T,e"" N s jor+e; -

m
—yby [ b.
u(y,r)=e"">| T e A cog jor+e, - i
=

VB + i B] 3
y

2 ol Zf
——e""» T, | w(y,7,2)dz
2T [ ()

VYuuteisas (3.5) u (3.34) peuienune kpaeBoit 3amaun (3.1)-(3.4) umeet BU:

T(y.7)=To+d T,-J"‘“ij
j=1

. b,y
Cos| JoT+é&;—

6+ e

2 g
——e”>» T. | w(y,r,z)dz
7= JZ;, ¥ (v.7.2)
Vuursias (3.31) BEIYUCITHM 7] —bj \ ’ ﬂ]z + . f1+ ﬂf . Oun umeer Bua (em. Ipua. 5):
_b.
n=b\B;+ 1+ B = J (3.36)
(,sz +Jl+,8;1 )(\/E,Bj +,/ﬂj2 + 1+ B! )
Brenem HOBBIE 0003HAYUCHUE:

(3.35)

S| :(,6’]2+,/1+ﬂf)(\/§ﬂj+1/,Bj2+1/1+,6’;‘j S =\ Br L+
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d =—, d, =— (3.38)

Torma oKoHYATENbHOE pelneHune Kpaesoii 3aaaun (3.1)-(3.4) umeer Bum:

T(y,r):T0+Zm:Tj e -cos(ja‘)r+gj —dzjy)—

j=1

v
2 m 2 2,,2 o 2
———=e" T, J. exp| — z%% cos| j@ r—y—2 +¢&, |dz
\! T j=1 0 4Z 4Z
Bropoit unen B mpaBoit wact (3.39) COOTBETCTBYeT HECTAIIMOHAPHOMY BO3MYIIECHUIO,
00YCIIOBIEHHOMY HAYaJILHOM KOJIEOAHUM TeMIIEPATyPhl TOBEPXHOCTH MOYBHI B MOMEHT Bpemenu t =0

(3.39)

; IPH JOCTATOYHOM G0oJbIIoM t 9TOT unen ucuesaer, T.e. mpu t —>00 = y/ 2\/; —0.

OcTaBIIMIACS MEPBBIA YIEH COOTBETCTBYET YCTAHOBMBIIMMCS KOJIEGAHHEM TEMIIEPATyphbl MOYBBI C
nepuonoM 7, =27/ o .

Torma, Tmpw TOCTOSHHOW CKOPOCTH (DHIIBTpaIiu (q), ypaBHeHue (3.1) WMeeT B OTHOPOIHOM

nostyGeckoneunom maccuse opox X > 0 perenue, onmuchIBaoIee yCTAaHOBUBIIMECS M 3aTyXAIOLINE
¢ rIyOWHOM rapMOHMYECKHME KOJEOAHWS TEMIEpaTypsl ¢ Tepuogom 7, =27/@®, xotopeii B

0e3pa3MepHBIX MEPEMEHHBIX UMEET BUJI:

T(y,7)="T, +§:Tj e -cos( jor+e;-d,;y) (3.40)
i1
Juis Mm=1 umeem
T(y,7)=T,+T,-e* -cos(ar+&-d,y) (3.41)
win T(y,7)=T,+®,(y.d,)-cos[ @r+s-y(y.d,)] (3.42)
rae
w(y,d,)=d,y, A @,(y,d)=T,-e* , d :E,d b b= O |2 (3.43)
12 2 a 1M1 a 1 Sl 2 52 2 K
sl=(ﬁ2+</1+/34)(\/§ﬁ+«//32+«/1+ﬁ4j,sz= B2+ 1+ g (3.44)

Ja B 2\ Kk B 2,/ pC A0

Pemenne (3.41) umeercs B padore [2, ctp. 21, hopmyna (21)].

Bnusinue ¢uibTpanun Ha pacipocTpaHeHHe TapPMOHMYECKUX KOJIEOaHUH TeMIlepaTypbl OBEPXHOCTH
OIHUCBIBETCS €MHCTBEHHBIM MapaMeTpoM [3 — OTHONIEHHEM d()PEKTHBHON CKOPOCTH KUAKOCTH (G*)

B HOpHCTOP'I CpCAc K CKOPOCTU KOHAYKTUBHOI'O pAaCIIPOCTPAHCHUA TCMHCpaTypHOﬁ BOJIHBI (qw) , T.C.

i
I
|
K
o)
*

_a*_ R poaiy (3.46)

\/5 qa) ZM TO

PROCEEDINGS BOOK 141 www.scienceazerbaijan.org/karabaghcongress



KARABAKH
III. INTERNATIONAL CONGRESS OF APPLIED SCIENCES
"YEAR OF SHUSHA- 2022"
June 7-10, 2022 Karabagh/Azerbaijan

W3 3TOT0 BHIpaXX€HHUS BUIHO, YTO CKOPOCTh KOHIYKTUBHOT'O PACIIPOCTPAHEHHs TEMIIEPATyPHOM BOITHBI
0, MEIUIEHHO yMEHbIIAaeTCs IPH YBEINUYEHUHU NepUuoja KoaeOaHui.

VuuteBast, uro: C,=C,p, (obvemnas temmoemkocts mousel) u C,, =C,p, (0O0bemHas

TETUIOEMKOCTD XHUIKOCTH (BOJIbI)) nepenuiieM (3.45) B Buze:

prwq _ vaq vaq vaq 2/5 — K_Cvs)

“2pcio 2fCoho 2 CkCom 2C kw

Torna nMmeem:
2 2
C C 1( qC C
B wld [ = Swd 2 9w | T 9w (3.47)
ZCVS N K@ 2ﬂcvs @ Z'BCVS 8z ﬂCVS

[Ipu MuHepanuzauuu Boxbl, n3MmeHstomeics ot 0 go 30 2/z, ¢ TOYHOCTBIO 10 2% MOKHO CUUTAThH €€
YAETHBIA BeC paBHBIM equHMIe. [loaToMy AN MpakTHYECKHX PAacdeTOB MOYKHO NPHUHSATH YTO, YTO

C.. = C, 0, =10% kxan/m*=1 kan/cm®.

Torna cornacHo (3.47) nis k umeeMm:

Ty q

=0 3.48
" T8rl BC, (3.48)

4. PEHLIEHUE OBPATHOM 3AJAYU TEIIIONEPEHOCA B ITIOYBE

3nech Mbl PacCMOTPUM METOAMKY OIpEAETICHUIO KO3((HUIMEHTa TeMIIEpaTypOIPOBOAHOCTH ITOYBHI
30HBI a3PalliU IPY U3MEHUEHUH TEMIIepaTyphl TOYBBI, KOTOPBIE TIPOMCXOIUT IO BIUSHUH TPaTUCHTA
TeMIepaTypsl 1 QUIBTPAIHOHHOTO MTOTOKA.

Eciu Temneparypa MouBbl B TEUEHHE CYTOK MOKET BHIPAKAETCS 00RO 2apMORUKOIL, T0 ecth M =18
(3.40), To mnst ompexneneHus KOIPPUIMEHTa TEMIIEPATYPOIPOBOAHOCTH K TpeIaraeM CleIyoume
METOJL!

4.1. llpennaraeMblii ‘nocnoiinstii’ MeTo onpeneaenus kodppuuuenta x npu T(oo,t)=To.

OTOT METOJ OCHOBAaH Ha MHCIIOJIb30BAaHUU  nepeoco 3akoHa Pypve, ONUCHIBAIOIIETO 3aTyXaHHE
aMIUIUTY bl KOJICOMHUM TEeMIIepaTyphl IIOUBbI C TITyOHHOM.

HYCTB Ha MOBEPXHOCTHU ITOYBBI YCTAHOBUJIINCH TAPMOHHUYCCKUEC KoJie0aums TEMIICPATYPHI C IEPHOIOM
7, u ammumrynoit T,. Torga Ha Ge3pa3MepHbIX TiiyOuHax Y =Y, u Y =Y, Toxe HaOIOIaIOTCS

KosieOaHMs TEMIIEPATyphI IOYBBI C TEM JKe NIEPHOJOM T, U aMIUIUTyaamy, T.e. (3.43): QDa(yi , dl) u

(Da ( Yiits dl) COOTBETCTBEHHO:

(Da (yl s dl) = Ta . e_dlyi , q)a ( yi+11 dl) — Ta . e_dlyM (41)
OTHOIIEHNE ITUX AMIUIUTY]I IAET HAM:

CDa(yi,d) _ T, e, _ oth(ay)
@, (ym:d) T, .o Wi

Bo3bmeM HaTypanpHOMU orapudM JIeBoi 1 mpaBoil yacTei:
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In {M} =InehVn) = dl(yi+l - yi)

(Da ( yi+l' dl)
Otcrona mosryduM GopMyITy IJIs OTIPeIeIeHUs TITyOUHBI 3aTyXaHUs he =1/ d1
1 i+1~ Ji
ho Lo (Vs — Vi) 42)
9, In {(Da (yi : dl) }
cDa ( yi+1’ dl)

Ucnonb3yst Beipaxkenns (3.43) u (3.44) mns d; w3 (4.2) nmomydnum opmyiy uis OmpeaeieHus

kod(dunmenTa ¥ B CICTYIONIEM BHJIE:

_n0*In[ @, (x,d)/ @, (X,1,0,) |

M 3
(5) 2\/§7z(xi+1—xi) *.3)

I'me pyuxmms M(B) BeipaxkeHa uepes:
M(B)= p (4.9)

(87 e )+ o 7 428

Tak kak mMexny Du S wumeer ornomenue b=/ NN, g*, torma ucmonb3ys (3.45) , T.e:

7 q prw cvw
£ = = = (] = q 3.45 NMCEM:

C. Cy 1(qC, ) 7 (aC,)
_ N _w == w | Z o e 3.47
B 2C. FKCU q \/a 25C.. q wm K a)[Z,BCVSj . [ AC.. ( )

rne C, =C,p, obbemnas temtoemkocts moussl, C, =C, 0, 00bEMHAs TEIIOEMKOCTH KHJKOCTH

/fo |1
p= 87k (cvjq (49

[Ipu MuHepanu3zanuu Boxbl, n3MmeHstomeics ot 0 go 30 /1, ¢ TOYHOCTBIO A0 2% MOKHO CUUTAThH €
yJICHBINA BeC paBHBIM eauHuIe [1].

(Bogel). MMmeem

[To3TOMY JUISI IPAKTHYECKHX PACYETOB MOKHO PUHSATH YTO, YTO
_ —103 3_ 3
C,, =C, P, =10° kxan/m>=1 kan/cm’.

Torna cornacHo (3.47) ms k ©MeeM:

2
T
K_8ﬂ(ﬁCW} (3.48)

Ha puc. 4.1 npuBeneH rpaduk 3aBucumoctd (yHkiu M(B), BBIUMCICHHOH COOTBETCTBEHHO IO
¢bopmyne (4.4) nnst Benmuuus B, pausix 0.01, 0.02, ..., 0.5.
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0,24
0,22

0,2
0,18

0,16
0,14

M(B)

0,12
0,1

0,08

0,06 /
0,04

0,02 /

0

0o 005 01 015 02 025 03 035 04 045 05
B

Puc. 5.1. I'paduk 3aBucumoctu M(B) ot B.

Pacuer ko3(ppunuenTa TeMnepaTyponpoBOIHOCTH K :

s BBIIEIEHHOTO MOYBEHHOTO CJOS X; ONpEeAeNIloT MaKCUMajJbHOE M MHHHMMAJIBHOE 3HAYEHUS
TeMIIEPATYyphI 32 BpeMsI U3MEPEHUI:

D (%) + P (%) P (Xii1) o+ P (Xi10)
Jlanee paccUnTHIBAIOT aMIUIATYABI KoJiebaHuil TeMiiepatypbl @(X) Ha TpaHUIIAX IO X
D, (%) = D (%) = Dy (%)
@, (Xi+1) =D, (Xi+1) -0, (Xi+1)

3Has TIyOMHBI YCTAaHOBKH TEPMOMETPOB Xi, Xi+1 ¥ aMIUIATY IbI KOJIEOAHHS TeMIIEPaTyPhI TOYBHI HA 3THUX

(4.6)

rnyounax @, (x,)u®d,(X,,), paccuntsiBator rinybuny 3atyxanus h o gopmyine (4.2).

Manee, 3Has TakxKe JUIUHY Tepruoa To=24 Jaca st CyTo4YHbIX (1 365 CyT Ui TOIOBBIX) KOJICOAHUH |
3HAYCHUE IPPEeKMusHol cKopocmu urvmpayuu.

A =(Cupu!Cp,)d=(C ! C,s)q
HaxoauM 3HaueHuss M( B) mo popmyie (4.3).
Jaiee, ¢ momomipro MeTo1a ogoopa no opmyiie (4.4) wu o rpaduxy 4.1 onpenensiem 3HaueHHE ff.

Ucnoneb3ys (4.5) amst pacueTa B, paccuuThiBaeM KO3(D(MHUIIMEHT K TI0 CIEAyomeil popmyie:

2
5| 9
K= . [ﬂCVS J 4.7

4.2. llpeanaraemslii ‘moueunsiii’ MetTon onpenenenus kodpduuuenta x npu T(oo,t)=Tho.

Hcnons3ys pemenust (3.42) ¢ (3.43), To ecTh:
T(y,7)=T,+®,(y.d,)-cos| @r+e-y(y.d,)] (3.41)

MOYKHO BBIBECTH (OPMYITy IUIsl onpezenieHns KoddUuIreHTa K Ui IPOU3BOJILHOTO Oe3pa3MepHOro
nepuojia BpeMeHu 7, W IiayOunsl Y . I 3Toro HeoOX0JUMO 3HATh paclpesielleHue TeMIepaTypsl B

nouBeHHOM cJioe [0, L] mis uemwipex momenmos epemeniu.
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Cuauana nepenuiiem (3.41) B creayromieM BUIe:

2
T(y,t):To+Ta-e‘d1y-cos[—7[t+g—d2yj (4.8)
To
k., - L 2 —dy
TaK Kak: r:?t ,a)—a);, a):z_—, ®,(y,d)=T,-e™ , y(yd,)=d,y.
0
Ucnonb3yst pemtenue (4.8), cHayana juisi NpousBONbHOrO riaybunsl Y u Bpemenn t =i-7,/4

3alMUCBIBAOTCA CICAYIOIUC YCThIPC YPAaBHCHU:

27 | )

T(y.t)=T,+T,-e® -cos{—ﬂiro +e—-y(y, b)} (i=1,2,34) (4.9)
To

Janee, mociie HECIOXKHBIX TTPEOOPa30BaHMI B 3THX YpaBHEHU, OKOHUATETHFHO HMEEM:

[T(y,t3)—T(y,tl)]2 +[T(y,t4)—T(y,t2)]z
4T

=e?% =M(y;d,) (4.10)

2\J27BLy
TM*(ﬂz +\/1+7)(x/,6’2 1+ B +\/§-ﬁj

Bgenem o0o3HaueHune:

rae 2d,y =

(4.11)

P(y,B)= W, 24T§ ; (4.12)
NarL [1(yt)-T(vt) ] +[T(nt)-T(nt,)]
Torna yuntsiBas (4.11) u3 (4.10) umeem:
P(y,p)= py (4.13)

(87 i ) g v 425

3necn Ti(y,ti)— 3HAYeHHsl TEMIEPAaTyphl 1Mo4B B Oe3pasmepHoM riuybune Y =X/L B moment

Bpemenn t, =1-7,/4 (i =1,_4) Ha puc. 4.2 npencrasien rpaduku 3aBucumoctu dyukiun P(y,B),

BBIYKCIICHHBIC 110 popmysie (4.13), oT B s BenuduH y, paBubix 0, 0.01, ..., 0.5.

PROCEEDINGS BOOK 145 www.scienceazerbaijan.org/karabaghcongress



KARABAKH
III. INTERNATIONAL CONGRESS OF APPLIED SCIENCES
"YEAR OF SHUSHA- 2022"
June 7-10, 2022 Karabagh/Azerbaijan

0,22 | !
02 | |
0,18 ‘
‘ —e—y=0
0,16 —=y=0,1
e o
< 0,12 A — B s || ——y=04
> ‘ / / 05
o .- o 4 —e—y=0,
& o1 // el o +§=o 6
0,08 b '/»/ )/'/./' e ——y=0,7
// / /" ,*/*/ y=018
0,06 it o y=0,9
/w*/ ‘ y=1,0
0,04 ‘ ‘ e :
e | |
0024 x . — R - s nls =
0 ﬂﬂ{ﬂtﬂl coeet o ole — e o —ole s
0,1 015 02 025 03 0,35 04 045 05
B

Puc. 4.2. I'pacuk 3aBucumoctu P(y,B) ot B.

Jns onpeneneHust k¥ HE0OXOIUMO 3apaHee 3HATh 3HaYeHUE T, aMIUIUTY Bl KoNeOaHUH TeMIlepaTyphbl
TOBEPXHOCTH TIOYBEI, d¢exmusnoii ckopocmu gumsmpayuu: ¢ =q/ C,. ¥ pacmpenenecHue
temneparypsl T(y*,ti), (i=1, 2, 3, 4) nouBenHoro cios [0,L] Ha npousBoabHOU TiyOuHe y*=x/L mus
yemuipex Mmomenmos epemenu.: ti=i- tol4.

Hamnpumep, eciu 10=24 4aca, 10 t=6, 12, 18 u 24 yaca. [Totom ciexyer Beraucauth 1o Gopmyie (4.12)
3nauenus P*(y*,p).

Jasiee, ¢ moMoIipo Metoza nojdopa o dpopmyiie (4.13) unu no rpapuky 4.2 onpezaensieM 3HaYCHUE,
S = [ xoropsiii cooTBecTBYET 3HaUeHUIO P*(y*, B).

Hakowner, paccuntbiBaeM K03QGHUIUCHT Kk 10 cieayolei popmyie (4.7).

5. IUTEPATYPA

1. Bapos, B.A. (1971). O Ba3MOXXHOCTH OIEHKH WHO)UIBTPAIIUOHHOTO MUTAHUSI TPYHTOBBIX BOJ
10 HaOJIFOJICHUSIM 32 TeMIepaTypoii 30HbI aspauun// B ¢6.: Teopus u npakmuka 60pbobi ¢ 3aconeHuem
opowaemuix 3emens. M., «Komocy, c. 178-185.

2. Hemexko, J.IO., Pemkuu, J[.I'., Tomosanoma, M.B. (2006). O cOBMECTHOM BIUSHHU
GUIbTpalM MOA3EMHBIX BOJ M NAJCOKIMMATa Ha TEIUIOBOE MOJIC BEPXHEW YacTW 3€MHOW KOpbI/
Ypanvcxuii eeogpusuueckuti eecmnux, 9: 16-26.

3. [ewnn, E.B. (2005). Kypc ¢usuku nous. Mocksa: M3a-so MI'Y, 432 c.

4, Kapcnoy, T'., Erep, 1. (1964). TerutonpoBoaHOCTh TBepAbIX Tea. M.: Hayka, 1964. 486 c.

5. Illenn, E.B., MukaiibuioB, ®.JI. (2011). Teoperudeckue M METOIUYECKHE OCOOCHHOCTH
pelIeHH s 3a/1a9H TeIIoNepeHoca Mpu HHGUIbTpaIMu B ouse, Becmuux OI'Y, 12(131): 450-452.

6. Bredehoeft, J.D., and I.S. Papadopulos, (1965). Rates of vertical groundwater movement
estimated from the earth's thermal profile, Water Resources Research, 1(2): 325-328.

7. Gao, Z., Fan, X., and Bian, L. (2003). Analytical Solution to One-Dimensional Thermal

Conduction-Convection in Soil, Soil Sci. 168: 99-106.

PROCEEDINGS BOOK 146 www.scienceazerbaijan.org/karabaghcongress



KARABAKH
III. INTERNATIONAL CONGRESS OF APPLIED SCIENCES
"YEAR OF SHUSHA- 2022"
June 7-10, 2022 Karabagh/Azerbaijan

8. Wang, L., Horton, R., Meng, K., and D. B. Jaynes. (2012). An analytical solution to the one-
dimensional heat conduction—convection equation in soil. Soil Sci. Soc. Am. J., 76: 1978-1986.
9. Shao, M., R. Horton, and D.B. Jaynes. (1998). Analytical solution for one-dimensional heat

conduction—convection equation. Soil Sci. Soc. Am. J., 62: 123-128.
10. https://doi.org/doi:10.2136/sssaj1998.03615995006200010016x

11.Suzuki, S. (1960). Percolation measurements based on heat flow through soil with special reference
to paddy fields. J. Geophys. Res., 65, 2883-2885. https://doi.org/10.1029/JZ065i009p02883

PROCEEDINGS BOOK 147 www.scienceazerbaijan.org/karabaghcongress


https://doi.org/doi:10.2136/sssaj1998.03615995006200010016x
https://doi.org/10.1029/JZ065i009p02883

KARABAKH
ITII. INTERNATIONAL CONGRESS OF APPLIED SCIENCES
"YEAR OF SHUSHA- 2022"
June 7-10, 2022 Karabagh/Azerbaijan

KOROZYONA MARUZ KALMIS BETONARME CERCEVELERIN SiSMiK
PERFORMANS SEVIYELERININ TAHMINIi

PREDICTION OF SEISMIC PERFORMANCE LEVELS OF CORROSED REINFORCED FRAMES

Yasar AYAZ", Hakan Yalciner? Atila Kumbasaroglu®, Ahmet ihsan Turan®, Alper CELIK®
Ynonii Universitesi Miihendislik Fakiiltesi Insaat Miihendisligi Béoliimii

2345 Erzincan Binali Yildirim Universitesi Miihendislik-Mimarlik Fakiiltesi Insaat Miihendisligi
Boliimii

OZET

Betonarme yapilarda meydana gelen donati korozyonu, sebep oldugu problemlerden dolayi ingaat
sektoriinde biiyiik bir sorun olusturmaktadir. Korozyon olusumu yapilarin giivenligini negatif yonde
etkilemesine ek olarak {ilkelerin ekonomilerini de olumsuz yonde etkilemektedir. Betonarme donatisinin
korozyona maruz kalmasi ile betonda catlama donati ¢apinda ve aderans kuvvetinde azalma gibi bir¢cok
olumsuz sonu¢ ortaya cikarmaktadir. Bu olumsuz sonuglarin meydana gelmesi ile yapilarin
projelendirme safhasinda dngoriilen dayanim, rijitlik, siineklik ve yanal yer degistirme kapasiteleri i¢in
hedeflenen degerlerden uzaklasilmaktadir.

Son yillarda korozyona maruz kalmis betonarme yapilarin sismik performans seviyelerinin
degerlendirilmesi icin birgok yaklasim ve model gelistirilmistir. Fakat gelistirilen bu modellerde
korozyon siiresince servis yiikiiniin etkisi ihmal edilmis olup yapilan calismalar genel olarak tek egrilikli
betonarme kolonlar {izerine yogunlagmistir. Korozyon etkisinde yapisal bir modelin olusturulabilmesi
icin kolon-kiris ve kolon temel birlesim bdlgelerinin davranisinin dogru bir sekilde analiz edilmesi
gerekmektedir. Bu baglamda betonarme c¢ergeveler {izerine gergeklestirilecek olan deneysel
caligmalardan elde edilecek veriler biiyiik 6nem tagimaktadir.

Yapilacak olan bu deneysel ¢alismanin ilk agsamasinda hizlandirilmig korozyon yontemi kullanilarak
%10, %20 ve %30 oranlarinda korozyona maruz birakilacak toplamda 6 adet tek agiklikli betonarme
cergevesi, farkli korozyon oranlari ve korozyon siiresince etki edecek yiikleme tipine bagli olarak (servis
ylkleri etkisi altinda ve servis yiikii olmadan) siineklik oranlarini1 tahmin etmeye yonelik deneye dayali
modelin gelistirilmesi amaglanmaktadir.

Anahtar Kelimeler: Paslanma, betonarme gergeve, performans seviyesi, siineklik orani.

1. GIRIS

Betonarme yapilarda meydana gelen donati korozyonu beraberinde getirdigi problemlerden dolay1
ingaat sektoriinde biiyiik bir sorun teskil etmektedir. Korozyonun meydana gelmesi hem giivenlik hem
de ekonomik anlamda sorunlar olusturmaktadir. Betonarme donatisinin korozyona maruz kalmasi ile
betonda ¢atlama donat1 ¢apinda ve aderans kuvvetinde azalma gibi bir¢ok olumsuz sonug ortaya
cikarmaktadir. Bu olumsuz sonuglarin meydana gelmesi yapilarin projelendirme sathasinda dngoriilen
dayanim, rijitlik, silineklik ve yanal yer degistirme kapasiteleri icin hedeflenen degerlerden
uzaklasilmaktadir.

Betonarme yapilarda tasiyict sistemi olusturan elemanlarda kesme kirilmalarinin meydana gelmesi
yapinin/elemanin tagima giicinde ani disiislerini meydana getirmektedir. Yapida 6zellikle deprem gibi
cevrimsel dinamik yiikler etkisi altinda kesme kirilmasinin meydana gelmesi tasiyici sistemin dayanim
asamasinda Ongdriilen performans seviyelerinden uzaklasilmasina sebep olmaktadir. Belirtilen bu
olumsuz sonuglarin 6niine gegmek amaciyla mevcut deprem ve yapi tasarim yonetmeliklerinde belirtilen
kosullar betonarme yapilarda kesme kirilmasindan once egilmeden kaynak akmanin meydana
gelmesinin saglamak tizerine tasarlanmustir.
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Betonarme elemanlar iizerine gergeklestirilen deneysel c¢alismalardan elde edilen veriler 1s18inda
gelistirilen kesme dayanimimin tahmin edilmesine yonelik modeller bircok yer almaktadir. Fakat
gelistirilen bu modellerde korozyonun kesme dayanimi iizerinde ki etkisi ihmal edilmis olup yapilan
caligmalar genel olarak korozyona ugramamis betonarme numuneler iizerine yogunlagmistir.

Yapilan deneysel ve teorik caligmalar (yonetmelikte (SEAOC (1973), ASCE-ACI Committe 426
Proposals (1973,1977), Priestly et al. (1994), ACI 318-02 (2002), Sezen (2002), Patwardhan (2005) ve
Sezen (2008)) sonucu gelistirilen modellerde dikkate alinan baslica parametreler Kesme agikligi orani,
kesme donatisi gapinin etkisi, beton dayanimi ve eksenel yiik etkisidir.

2. GELISME

Calisma kapsaminda iiretilen betonarme cergeveleri Sekil 1°de gosterilmektedir. Sekilde gosterilen
donati kafesleri hizlandirilmis korozyon siirecinde devre elemani olarak kullanilacak bakir kablolar ile
donatilmustir.

Sekil 1: a) Donat1 kafesi, b)Bakir kablolar.

Bakir kablolarmm tiim donati yiizeyinden ge¢mesiyle birlikte iiniform bir paslanma siireci
ongoriilmektedir. Hizlandirma siirecinde kullanilacak tam o&lgekli bakir kablo havuz Sekil 2’de
goriildiigli tizere numunelerin dikey sekilde konumlanmasina yo6nelik tasarlanmustir. Bu tip havuz
tasarimi ile mevcut betonarme yapilar simule edilmektedir.
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1

81 /)

Sekil 2: Tam Olgekli Paslandirma Havuzu

Paslandirma siirecinin tamamlanmasinin ardindan FEMA 461 tersinir tekrarlanir yiikleme programi
Sekil 3’de gosterilen diizenek ile uygulanacaktir.

Eosened vok
Malal

~ Hxdrolk pestom

Hadrolik pessom
1000 K0y

1000 n)

Hidrolik piston ~
“XxKn)

7~ Mafsal
/
~ Celik bobea

Sekil 3: Yiikleme Diizenegi

2.1. Kesme Dayanimi Modelleri
2.1.1. Seaoc (1973)

Eksenel gerilmelerin 0.12fc”den daha kiigik oldugunda, ACI 318-71 kolon kesme dayanim

denklemlerini kullanmaktadir. Kesme dayanimi (V,), enine donati katkis1 (V) ile beton katkis1 (V) nin
toplamindan hesaplanip elde edilir:

Vo=V + Vs )
Betonun kesme dayanimina katkisi Ve :
; P
v, =35 J1 +0.002()A, @)
Burada Ac : beton dayanikli kesme alanidir. Enine donatinin kesme dayanimina katkisi, Vs :
ASWf Wd
y, = et ®)

Burada Asw : yiikiin geldigi yonde s araligindaki enine donati alani, fyw : enine donati akma
dayanimudir.
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2.1.2.  Asce-ACI Committe 426 Proposals (1973, 1977)
Enine donati katkis1 (V) :

_ Aswfywd

Vo=—(— (4)
Betonun kesme kuvvetine katkis: Ve :

3P
V= v, (1 + fC,Ag) bd ©)

Normal agirliktaki 0.5Vfc'Ag’den fazla eksenel gerilme altinda kalan betonlar icin, betonun kesme
kuvvetine katkis1 Vc :

P
V. = Uc(l +m>bd (6)
Betonun tasidigi kesme gerilmesi, vc:
v, = (0.8 4+ 100p)/f.' <241 (7

Burada pl boyuna donati orani olup pl=Asbd ile hesaplanir. Egilme-kesme ¢atlaklarinin baglamasina
neden olan gerekli kesme kuvvetinin hesaplanmasi i¢in bir diger denklem V.;

Ve = vebd + =2 (8)

Burada a (kesme agiklig1), ¢ift egrilikte olan kolonlar i¢in L2'ye esittir. Mo degeri:

__ Pl
Mo =1 ©

Burada yt = h2/( h=kesit yiiksekligi)

Ve = vebd +0.167 % (10)

2.1.3. ACI 318-02 (2002)

Vo=V + Vs

Kesme ve eksenel basing etkisindeki elemanlar igin, betonun kesme dayanimina katkisi, V.:

V. = 0.166(1 + ﬁ)\/ﬁbd (11)

Burada P: pozitif eksenel yiik (basing igin), f¢' : beton basing dayanimi, b: kesit genisligi, d: kesit etkili
derinligidir. Enine donat1 ¢geliginin kesme dayanimina katkisi, Denklem 11’den hesaplanmustir.

2.1.4. NZS (New Zelanda Standard) — 3101 (2006)

NZS (New Zealand Standard) - 3101 (2006)'da tavsiye edilen kolon kesme dayanimi (V) denklemi,
eksenel yiik etkisiyle yanal yer degistirmelerin etkisinde olan kolonlarda kayma siirtiinmesi harig tiim
durumlar igin;

Vo =V, + Vs (12)
Beton katkisi ile olusan kesme dayanimi, V;

3N
V. =k(1+ E)Ac (13)

Burada k: etkili uzunluk faktorii, maksimum agrega boyutu 20 mm olanlar i¢in 1, 10 mm olanlar i¢in
0.85 alinir. Arada kalan degerler icin interpolasyon yapilabilir. Donati katkisi ile olusan kesme
dayanimi, V;

v, = Pt (14)

N
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3. SONUC

Gelistirilen modeller genel olarak kafes analojisini dikkate almaktadir. Kafes analojisi yaklagiminin
eksiklilerini ortadan kaldirmak amaciyla Degistirilmis Basing Alan1 Teorisi (MCFT-Modified
Compression Field Theory) gibi farkli teorik yaklasimlarda géz oniinde bulundurulmustur. Korozyona
maruz kalmamis numuneler dikkate alinarak gelistirilen modeller korozyona maruz kalmis betonarme
tastyicl elemanlarda tasarim asamasinda kesme dayanimini ongdrmek amaciyla yeni g¢alismalarin
yapilmasi ihtiyacinit dogurmustur.
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ABSTRACT

It is known that the demand for cement, which is seen as an indispensable building material in the
construction industry, has been increasing gradually, especially in recent years. Very important studies
have carried out to minimize the negative effects of cement, which has an annual production capacity
of approximately 4 billion tons, on the environment. On the other hand, the difficulty of recycling used
waste tires poses a great threat to a sustainable environment. This study was designed to examine the
effects of three different binder dosages and four different waste tire fibers contents on compressive
strength in geopolymer concrete samples produced using ground blast furnace slag (GBFS) and nano
silica. Binder dosages formed by substituting GBFS with 2% nano silica were determined as 300, 400
and 500 kg/m?®. As for the aggregate contents; while natural sand was used as fine aggregate, waste tire
fibers were substituted for coarse aggregate at the ratios of 0, 5, 10 and 15% by volume. In addition, 12
M NaOH solution was prepared as alkali activator and the alkali/binder ratio was kept constant as 0.45.
The effects of different binder dosages and waste tire fibers on the 28-day compressive strength values
of the geopolymer concrete samples produced in this way were investigated. Experimental findings
revealed that the compressive strength values of all geopolymer concrete samples increased significantly
with the increase of binder dosage and decreased as the waste tire fiber ratio increased.

Keywords: Geopolymer; compressive strength; waste tire fiber; ground blast furnace slag

INTRODUCTION

The contemporary concrete industry relies on traditional Portland cement as the binder material.
However, the production or use of traditional Portland cement, which has such a high popularity, brings
problems such as: i) limited ability of the produced concrete to survive in the aggressive environment,
ii) very high CO, emissions due to the calcination of limestone and the preference of fossil fuels during
the production phase, iii) high production cost, especially in oil-importing countries [1]. It was stated
that the cement industry is responsible for approximately 5-7% of the total CO, anthropogenic emissions
[2]. In addition to these irreparable damages to the environment, it was stated that the concrete industry
is facing some difficulties the demand for Portland cement due to limited limestone reserves, slow
production growth and ever-increasing carbon taxes [3].

Another issue that has great negative effects on the environment is the existence of industrial wastes.
For example, while the storage of pozzolanic materials such as fly ash and blast furnace slag leads to
the occupation of fertile lands, the disposal of these waste materials also causes major problems [4]. In
this context, the recycling of these waste materials are important issues. Important issues such as
environmental problems caused by cement and reuse of waste materials encourage scientists to produce
a more environmentally friendly binder material that can be an alternative to traditional Portland cement.
Geopolymer binders stand out as the most suitable alternative to conventional concrete [5]. Geopolymer
binders, which considered as the last wave of cement after gypsum and traditional Portland cement,
have become one of the most important construction materials at the international level today [6].
Geopolymer binders are obtained as a result of alkali activation of amorphous aluminosilicate raw
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materials [7]. As can be understood from this most basic definition of geopolymer binders, the
characteristic properties of the produced geopolymer composite largely depend on the activators used
and the type of raw material preferred [8].

On the other hand, disposal of waste tire rubber has become a notable environmental problem. With the
increase in the number of vehicles in parallel with the population, millions of tires are produced every
year [9]. However, it is estimated that around one thousand million tires end their service life each year
and more than half of these tires are left standing as waste [10,11]. These tires, which are kept as waste,
cause various health, environmental and economic risks through air, water and soil pollution [12].
Recently, satisfactory answers have been given to the sustainability needs in the production processes
within the building sector. One of them draws attention as the use of waste tire particles instead of
natural aggregates in building materials such as concrete [13].

This study investigated the effects of different binder dosages and waste tire fibers on the 28-day
compressive strength of geopolymer concrete samples. In the binder part consisting of GBFS and nano
silica, three different binder dosages (300, 400 and 500 kg/m®) were preferred. As for the aggregate
contents; while natural sand was used as fine aggregate, waste tire fibers were substituted for coarse
aggregate at the ratios of 0, 5, 10 and 15% by volume. Moreover, 12 M NaOH solution was prepared
as alkali activator and the alkali/binder ratio was kept constant as 0.45.

MATERIALS AND METHODS

The chemical compositions and physical properties of GBFS and nano silica used as binder material
were given in Table 1 and Table 2, respectively.

Table 1. Chemical composition of GBFS

Composition,

(%) SiOz A|203 Fe203 CaOo MgO Nazo Kzo Ti02 SOs Mn203 Cr

GBFS 3247 994 125 3245 931 031 08 116 082 351 0.015

Table 2. Chemical and physical properties of nano silica

Properties
SiO; 92%
SO3 0.80%
Cl 0.10%
Free CaO 0.70%
Free Si 0.25%
Loss of Ignition 2.42%
Average grain diameter 100 nm
Bulk density 600 kg/m®
28-days pozzolanic activity index 100%
Colour Grey
Melting point 1560°C

The binder part has 98% GBFS and 2% nano silica content. 12 M NaOH solution was prepared 24 hours
before casting. The binder dosage was determined as 300, 400 and 500 kg/m?®. In addition, the coarse
aggregates (4-8 mm) were replaced with waste tire fiber particles at the ratio of 0, 5, 10 and 15% by
volume. According to the 0%, 5%, 10% and 15% waste tire ratio, the groups are named as R0, R5, R10
and R15, respectively. For all of geopolymer concrete samples, liquid/binder ratio was also constant as
0.45. Initially, the solid fraction (GBFS and nano silica) was mixed for 5 minutes to achieve higher
homogeneity of the geopolymer concrete before mixing with the NaOH solution. The alkali solution
and binder were then mixed for two minutes. The fresh geopolymer concrete samples produced were
poured into molds. After 24 hours, geopolymer concrete samples samples hardened sufficiently were
removed from moulds and were cured under laboratory conditions for 28 days. After 28 days of curing,
the compressive strength test was carried out in accordance with ASTM C109 [14].
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RESULTS AND DISCUSSION

Fig. 1 demonstrates the effect of different binder dosages (300, 400 and 500 kg/m®) on the 28-day
compressive strength values of geopolymer concrete samples produced at different WRF ratios (0, 5, 10
and 15% by volume). As shown in Fig. 1, increasing the binder dosage significantly increased the
compressive strength values of the geopolymer concrete samples, independent of the usage ratio of the
waste tire fiber. For example, increasing the binder dosage from 300 kg/m3 to 500 kg/m? in the reference
samples produced without using waste tire fiber increased the compressive strength values by
approximately 103%. Similarly, increasing the binder dosage from 300 kg/m?to 500 kg/m?® caused
dramatic increases in compressive strength values of R5, R10 and R15 samples by 109.8%, 105% and
129%, respectively. However, the positive effects of the increases in the binder dosage on the
compressive strength values were more pronounced when the dosage was increased from 300 to 400
kg/m?. For instance, in RO, R5, R10 and R15 samples, as a result of increasing the binder dosage to 400
kg/m?, the compressive strength values increased by 86%, 91.6%, 100% and 124.6%, respectively, while
the binder dosage increased to 500 kg/m?, similar increases were at 9.27%, 9.47%, 2.62% and 2.18%,
respectively. The positive effect of the increase in the binder dosage on the compressive strength values
was explained by the formation of more abundant geopolymerization reaction products, which enabled
the formation of a compact microstructure as a result of the use of more binder content. Parallel to these
findings and inferences, studies were carried out showing that the mechanical and durability properties
improve significantly with the increase of binder dosage [15,16,17].

In addition, with the increase in the waste tire ratio, the compressive strength values decreased. When
compared to the reference samples, the usage of 5, 10 and 15% WRF in GPC samples with a binder
dosage of 300 kg/m?® decreased the compressive strength values by 7.7%, 14% and 25%, respectively.
Similar decreases were also observed from GPC samples produced with the binder dosage of 400 and
500 kg/m?. Similarly, in a study conducted by Wongsa et al. [18], it was observed that the replacement
of river sand with crumb rubber caused significant reductions in the compressive and flexural strength
values of geopolymer mortar.

# RO @ R5 W R10 uR15
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Fig. 1. Effect of binder dosage on 28-day compressive strength values
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DOLUN HEMOLITIK XOSTOLiYIN DIAQNOSTIKASINDA QEYRI INVAZIV
MUAYINOLORIN INFORMATIVLIYI

Canbaxigov T.Q., Oliyeva E.M.
Azorbaycan Tibb Universiteti, | Mamalig va Ginekologiya kafedrast

XULASO

Toadgigatin magsadi. Ana va dol arasinda rezus faktora gora immun konflikti naticasinds yaranan doliin
hemolitik xastoliyi (DHX) qeyri invaziv metodlarla diagnostik kriteriyalarinin toyini.

Kliniki material vo miayino metodlart. 77 rezus monfi xostolordon 13 (16,9%) dolde
izosensibilizasiyanin ~ kliniki funksional, laborator alamatlori toyin edilib. Rezus sensibilizasiyali
hamilalorin 30,444,16 (25-41) yas olmusdur. Biitiin gadinlarin hamilsliyinin dinamikasinda 7-8
hoftadon baslayaraq embrionun, doliin voziyyastinin, d6liin exoqrafik 6l¢iilorinin, o climlodon bagin
biporietal 6l¢iisii, budun uzunlugu, garinin ¢evrasi, délyan1 mayenin miqdari va ciftin qalinligi toyin
edilmigdir. Eyni zamanda ana-cift-dol qan dovranin vaziyyatinin toyin etmok ii¢iin d6liin gobok
ciyasinin vo orta beyin arteriyasinin maksimal sistolik siiratinin dlgiilori dopplerorafik miiayina ilo tayin
edilmisdir.

Toadgigatin naticalari. Aparilan tadgigat noticaesinds miiayyen edilmisdir ki, d6liin hemolitik xastaliyi 2-
ci trimestrds 25,1£1,3 (23-27), 3-cii trimestrds iSa 30,3%1,2 (29-32) hoftodo 6ziint biruze vermisdir.
Hamilaliyin 2-ci trimestrindo DHX-i 6ziinii ciftin galinligini (40,9+1,87 mm), qara ciyasinin uzunlugu
(34,1+£0,9 mm), dalagin uzunlugunun (35,7+0,21 mm), dolin trayinin g¢evrasinin dos qgofasinin
¢evrasing nisbatinin (0,58+0,03), amniotik indeksinin (25,1+0,03 sm) exoqrafik gostaricilorinin statistik
diiriist artmasi ilo (P<0,05) 6ziinii biruzo vermigdir. Doliin 6demi, assitin, baginin dairasinin ikili
konturu, gobak ciyasinin 6demi vo venalarinin dilatasiyasi toyin edilmisdir.

Hamiloliyinin 3-cii trimestrindo DHX olan hamilslords ciftin qalinligi (44,3+0,1 1 mm), doliin
garaciyerinin uzunlugunun (55,4+0,16 mm), dalagin uzunlugunun (41,2+0,9 mm), amniotik indeksin
(17,1£0,21 sm) nazara ¢arpacaq doracads artmasi miiayyan edilmisdir (P<0,05).

Aparilan dopplerografik miiayinays gors doliin gébak ciyasinds rezistentlik va pulsasion indekslarinin
Vo ganin aximinin orta siiratinin gostoricilori fizioloji parametrlors uygunlugu, orta beyin arteriyasinin
maksimal sistolik siiratinin gostaricilori iso 2-ci tremestrds 71,63+3,59 sm/s, 3-cii trimestrds 80,2+2,15
sm/s olmusdur, bu da patoloji gostarici kimi (>1,5 MoM-dan yuxari) toyin edilmisdir.

Beloliklo, DHX-nin geyri invaziv metodlarla diagnostikasi yiiksok informativliyini tosdiq etmisdir vo
doliin botndaxili hemotransfuziyalara gostarislors istifads olunmusdur.

Acar sozlar: dolin hemolitik xostoliyi, izosensibilizasiya, rezus konflikt, dolin batndaxili
hemotransfuziyasi, doliin orta beyin arteriyasinin maksimal sistolik stirati

ABSTRACT

Purpose: Detect diagnostic criterias of fetal hemolytic disease (FHD) by non-invasive methods during
the immune conflict between mother and fetus due to rhesus factor.

Material and method:Clinical and laboratory signs of izosensibilisation were identified in 13 (16.9%)
fetusesamong 77 rhesus negative patients. Pregnant women with rhesus sensibilisation were 30.4 +£4.16
(25-41) years old. All women during their pregnancy at 7-8 weeks of pregnancy were determined the
embryo, the condition of the fetus, echographical measurements of the fetus, including biparietal head
diameter, femur length, abdominal circumference, amniotic fluid index and placental thickness.
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At the same time, with Doppler ultrasound the state of feto-placentar-maternal blood circulation,
measurements of the maximum systolic velocity of the umbilical cord and middle cerebral artery of the
fetus were determined.

Results. The study showed that Fetal Hemolytic Disease (FHD) manifests itself in the 2nd trimester at
25.1 +£ 1.3 (23-27) week and in the 3rd trimester at 30.3 + 1.2 (29-32) weeks. In the 2nd trimester of
pregnancyplacental thickness (40.9 £ 1.87 mm), length of the fetal liver (34.1 £ 0.9 mm),length of the
spleen (35.7 + 0.21 mm), the ratio of the fetal heart circumference to the circumference of the thorax
(0.58 + 0.03) and amniotic fluid index (25.1 + 0.03 cm) were statistically significantly higher than in
control pregnants(p<0.05). Fetal hydrops, fetal ascite, double contours of the head circumference,
umbilical cord edema and venous dilatation of the cord were determined by ultrasound examination.

In the 3rd trimester of pregnancy, pregnant women with FHD were determined with statistically
significant of ultrasound features by the placental thickness (44.3 + 0.1 1 mm), length of the fetal liver
(55.4 £ 0.16 mm), length of the spleen (41.2 + 0.9 mm), amniotic fluid index (17,1 + 0,21 cm) (p<0.05).

According to the Doppler examination the median flow velocity,pulsatility and resistance indexesof the
umbilical arterieswere physiological normal, but the peak systolic velocimetry of the middle cerebral
artery was abnormal in the 2nd (71.63 £ 3.59 cm/s) and in the 3rd trimester (80,2 = 2.15 cm/s) (> 1.5
MoM).

Thus, the diagnosis of FHD by non-invasive methods confirmed its high informativeness and has been
used as a guideline for intrauterine blood transfusions.

Keywords: fetal hemolytic disease,izosensibilisation,rhesus conflict,intrauterine fetal hemotransfusion,
peak systolic velocimetry of the middle cerebral artery.

Problemin aktualligi. Rezus faktora gdro immunokonfliktin yaranmasi (izoimmunizasiya) miasir
mamaliq elminin aktual problemi olaraq qalir. Ana vo dol arasinda rezus uygunsuzlugunun sabablori
Vo kliniki gedisati miixtalifdir.

Miiasir todgigatlara osason miixtalif 6lkalords rezus izoimmunizasiyanin tezliyi genis diapazonda
dayisir: Yaponiyada, Kitayda 0%, Afroamerikanlarin arasinda 5,5%, Kafkaz 6lkalords 15%, Fransa va
Ispaniyada yasayan Baskalar arasinda 70%-o qodor catir. Rezus monfi qami olan Kafkaz qadinlarin
arasinda rezus sensibilizasiyanin tezliyi 9%-dir (1,3,12,15).

Aparilan miiasir todgigatlara asasen toyin edilmisdir ki, rezus monfi gadinlarda izoimmunizasiyanin
yaranma soboblorindon koaskin feto-plasentar ¢atismamazligin ohamiyyoti yiiksokdir. Hamilalik
miiddatinds spontan abortun, 6lii doliin, ciftin vaxtindan qabaq ayrilmasi, miixtolif medikamentoz
proseduralar, mamaliq miidaxilalori, miixtalif Sobablordon hemotransfuziyalar, gadin 0 (I) gan qrupunun
olmast yiiksok ohomiyyat kasb edir. Mialliflorin todgiqatlarina gors transplasentar hematomanin hacmi
izosensibilizasiyanin yaranma sabobini siiratlondirir (2,4,5).

Digor molumatlara goro rezus monfi ana vo rezus miisbot doliin arasinda immunizasiyanin tezliyi 10-
13%-dir. Bazi hamilslords rezus immunizasiya ilk hamilslikds, bozi hallarda iss 5-ci hamilslikds geyd
edilir (9,10).

Aparilan todgigatlar asasinda miioyyan edilmisdir ki, hamilsliyin rezus sensibilizasiyasi olan qadinlarda
perinatal Oliim gostoricilori 64,8%, postnatal 41,4%. Aparilan todgigatlar noticasinds miiayyan
olunmusdur ki, har bir rezus manfi qani olan ananin hamilalik miiddatinds rezus miisbat d6l arasinda
immunoloji konfliktin yaranmasi miitlaqdir (8,11,16).

Rezus monfi gadinda izoimmunizasiya naticasindo doliin hemolitik xostaliyinin agir formalarina
prognozlagdirma tg¢lin risk amillarinin giymeotlondirilmasi vacibdir. H.I'.ITaBnoBa u coaBt., (8)
tadqigatlarina gors izoimmunizasiyanin risk amillorins aiddir:

-Tokrari hamilslik oldugda, 6ncaki hamilaliyin dogusla, spontan diisiikle anti-Rh-D immunoglobulinin
profilaktikasinin aparilmamasinin hallarinda;

-Hamilonin mamaliq anamnezinds déliin vo yenidogulmusun agir hemolitik xoastoliyinin oldugunda;
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-Hamilanin déliin ante-, intra- va postnatal 6liim hadisalarinds;
-Qadmin usaqliqdan konar hamilalik oldugda ve immunoprofilaktikasinin aparilmamasi hallarda;

-Hamilonin anamnezinds hamiloys donor gan qrupunun va rezusunun tayini olmadan
hemotransfuziyanin aparilmast.

DHX-nin diagnostikasinda ultrasos vo dopplerografiya tisullari yiiksok informativliys sahibdir. Ciftin
qalinligi, doliin qaraciyar vo dalagin boyiimasi, coxsululug, seroz bosluglara mayenin yigilmasi, gobak
ciyasinin odemlanmasi vo venalaranin genigslonmasi, d6liin baginin doarisinin ikili konturu (6demi) DHX-
nin asas ultrasos alamatlari sayilir (13,14)

Doldo, ciftds vo délyan1 mayeds olan doyisigliglor anada izosensibilizasiya slamatlori kimi geyd edilo
bilor. Eyni zamanda anemik sindromunun agirliq doracasini oks etdirmir (6,7).

Miiasir prenatal diagnostikada DHX tayini etmok ii¢iin dopplerografiya tisulu ilo d6élin OBA-MSS
toyinidir. Miioyyon edilmisdir ki, bu gostaricilori ilo doliin hemogqlobin konsentrasiyasinda yiiksok
korrelyasiya geyd edilir. OBA-MSS-nin artmasi d6lds hiperdinamik tipli gan dévranin artmasini oks
etdirir. Bu gostaricinin 1.5 MoM-dan yuxari artmasi1 doldo agir anemiyaya dolalot edir (7,14).

Problemin aktualligin nozars alaraq rezus monfi hamilalords doliin hemolitik xastaliyinin (DHX) geyri-
invaziv metodlarla diaqnostik xiisusiyyatlorinin dyronilmasi olmusdur.

Kliniki material vo miiayino metodlari. 77 rezus monfi hamilo miiayino edilmisdir. Onlardan 13
hamilads (16,9%) dolds izosensibilizasiyanin kliniki funksional, laborator slamatlori tayin edilib. Rezus
sensibilizasiyali hamiloslorin 30,4+4,16 (25-41) yas olmusdur. Biitin qadinlarin hamilsliyinin
dinamikasinda 7-8 hoftodon baglayaraq embrionun, déliin vaziyyastinin, déliin exoqrafik olgiilarinin, o
climladan basin biparietal 6l¢iisti, budun uzunlugu, qarmin gevrasi, délyant mayenin miqdar1 va ciftin
qalinlig1 toyin edilmisdir.

Eyni zamanda ana-cift-dél qan dévranin vaziyyatinin tayin etmok iigiin doliin gébak ciyasinin vo orta
beyin arteriyasinin maksimal sistolik siiratinin 6l¢iilori dopplerorafik miiayina ils toyin edilmisdir.

Aparilan tadqiqatda alinan noticalor statistik islonmays moruz qalmisdir. Qrup gostaricilori
variasiya sirasinda yerlogdirilmigdir. Hor qrup {i¢iin orta arifmetik giymot (M), orta arifmet
giymotin orta kvadratik meyli (A% onun standart xotas1 (Se), eyni zamanda siralarin minimal
(min) vo maksimal (max) giymatlori miioyyan olunmusdur.

Tadgigatin naticalor vo onlarin miizakirasi. Aparilan todgigat naticasindo Rh izosensibilizasiya olan
hamilalordo DHX-nin geyri invaziv metodlarda: ultrasss miiayinasi vo dopplerografiya ilo
giymoatlondirilmigdir.

Aparilan todgigatda hamilsliyinin dinamikasinda rezus izosensibilizasiyasi olan DHX-nin exoqgrafik
olamatlorina:

-Perikardial mayenin artmast;

-Hepatosplenomeqaliya;

-Kardiomegaliya va biitiin {irok bosluglarinin diagnostikast;
-Polihidramnion;

-Plasentomeqaliya;

-Odem;

-Assit;

-D6liin baginin darisinin ikili konturu;

-Go6bok ciyasinin 6demi vo venalarin dilatasiyasi aiddir.

Rh sensibilizasiya vo DHX-i olan hamilslorin exogqrafik gostaricilori hamilaliyi fosadsiz  kegon
qadinlarin exoqrafik gostaricilori ilo miiqaise edilmisdir (n=20).
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DHX-nin Il-ci trimestrds exoqrafik xiisusiyyatlori cadval 1-do verilmisdir.

Cadval 1

DHX-nin ll-ci trimestrda exoqrafik gostaricilori (M=Se)

Exoqrafik gostaricilor, mm

Exoqrafik slamotlor DHX-i olan | Fosadsiz  hamilaliyi | P
hamilalords olan gadinlarda
(asas grup) | (miigaisali grup)
(n=13) (n=20)
Ciftin galinlig1, mm 40,9+1,87 27,82+3,1 <0,05
(35,1-42,8) (24,5-32,5)
Déliin garaciyerin uzunlugu, mm 34,1+0,9 23,4421 <0,05
(29,4-45,0) (16,1-34,8)
Dolagm uzunlugu, mm 35,7+0,21 25,3+0,15 <0,05
(32,2-40,1) (19,2-29,1)
Doliin tirayinin dos gofasinin dairslorinin | 0,58+0,03 0,47+0,01 <0,05
nisboti (0,56-0,6) (0,45-0,54)
Polihidramnion, AMI, sm 25,1+0,03 12,5+0,9 (5- | <0,05
(23,5-27) 17)
Perikardial mayenin artmasi ++ - -
Odem ++ - -
Assit ++ - -
Doliin baginin dorisinin ikili konturu ++ - -
Gobok ciyassinin 6demi vo venalarmin | ++ - -
dilatasiyasi

Qeyd: AMI —amniotik mayenin indeksi

P — dirustluk amsali

Codval 1-don gorindiiyii kimi II-ci trimestrdo dolin  hemolitik xostaliyi olan hamilalorda ciftin
qalinliginin, déliin garaciyarin uzunlugu, irayi ilo dos qofosinin dairslorinin nishatinin, amniotik maye

indeksinin (AMI) statistik diiriist dorocodo artmasi geyd olunur (P<0,05).

Eyni zamanda DHX olan déllardo 6demi, assiti, bag dairasinds darinin ikili konturu, gébak ciyasinin
O6demi vo venalarinin dilatasiyasi geyd edilir. DHX I1l-cii trimestrds exoqrafik gostaricilori cadval 2-do

taqdim edilir.
Codval 2
DHX-nin Ill-cti trimestrinds exoqrafik gostaricilori (M+Se)
Exoqrafik gostaricilor, mm
Exoqrafik slamotlor DHX-i olan | Fosadsiz  hamilaliyi | P
hamilolords olan gadinlarda
(asas grup) | (miqaisali grup)
(n=13) (n=20)
Ciftin galinlig1, mm 44,3+0,11 37,3£1,8 <0,05
(42-52) (35,1-39,9)
Déliin garaciyarin uzunlugu, mm 55,4+0,16 47,3+0,12 <0,05
(53,2-57,4) (45,2-53,2)
Dolagi uzunlugu, mm 41,24+0,9 35,1+0,21 (33- | <0,05
(37-44) 38)
Doliin tirayinin dos gofasinin dairslorinin | 0,58+0,02 0,52+0,03 >0,05
nisboti (0,56-0,60) (0,51-0,53)
Polihidramnion, AMI, sm 17,1£0,21 10,3+0,14 <0,05
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(16-21) (5-14)
Perikardial mayenin artmasi + - -
Odem - - -
Assit - - -

Do6liin bagimin dorisinin ikili konturu - - -

Goboak ciyasinin 6demi vo venalarmin | + - -
dilatasiyast

Cadval 2-do goriidityii kimi hamilaliyin I11-cii trimestrinde DHX-nin ciftin galinliginin, déliin dolaginin
Vo garaciyarinin uzunlugunun, amniotik mayenin indeksiin, gobak ciyasinin 6deminin va venalarinin
dilatasiyasinin artmasi ilo 6ziinii birtizo verir (P>0,05).

Qeyd etmok lazimdir ki, DHX-nin exoqrafik gostaricilorinin Il-ci trimestrdon miiqaisado nisbaton
azalmasi azalmasi botndaxili hemotransfuziyalar ilo slagodardir. Beloki, déliin 6demi, assiti, basinin
dorisinin ikili konturu vizualizasiya olunmur. Eyni zamanda doliin {iroyinin dos gofasino dairalorinin
nisbati praktiki saglam dollorin gostaricilarindan farglonmir (P>0,05).

Aparilan patogenetik miialico fonunda (bstndaxili hemotransfuziya) dolds perikardial mayenin va gobak
ciyasinin 6demi, azalmasi, d6liin 6demi, assiti, basinin darisinin ikili konturlarinin olmamasi geyd
olunur.

Aparilan todgigatda, rezus sensibilizasiya olan rezus moanfi qadinlarda hamilsliyin diagnostikasinda ana-
cift va dol-cift gan dovranini 6yronmok tigiin d6liin gébok ciyasinin v orta geyin arteriyasinin maksimal
sistolik siirati toyin edilmisdir.

Hamiloliyin dinamikasinda déliin gébak ciyasindo rezistentlik indeksi (RI) pulsasion indeksi (PI) vo
gan axmin orta stratinin (V) naticalari cadval 3-do togdim edilmisdir. Eyni zamanda déliin orta beyin
arteriyasinin maksimal sistolik siirati (OBA-MSS) 6l¢iilori toyin edilmisdir.

Cadval 3

Rezus izoimmunizasiya olan qadinlarda hamilsliyin dinamikasinda doppleroqrafik gdostaricilorin
naticalari

Doppleroqrafik gostaricilor Hamiloliyin dinamikasi

[1-ci trimestr I1l-cii trimestr
Ri 0,64+0,03 (0,63-0,65) 0,60+0,04 (0,59-0,62)
Pi 1,09+0,02 (1,08-1,1) 1,0+0,04 (0,9-1,1)
V 26,2+0,06 (25,3-27,0) 29,8+0,1 (28,7-30,0)
OBA-MSS (>1,5 MoM), sm/s 71,63+3,59 (48,36-85) 80,2+2,15 (71,3-97)

Cadval 3-don goriindiiyii kimi rezus izosensibilizasiya olan qadinlarda hamilsliyin dinamikasinda gébok
ciyasinds RI, Pi vo V gostoricileri fizioloji parametrlorinden farglonmirdilor, eyni zamanda OBA-MSS-
in gostaricilari nazars garpacaq doracads artmis vo 1,5 MoM-dan yuxari olmusdur.

Beloliklo, DHX hamilsliyinin Il1-ci trimestrinds ciftin gqalinligimmn (40,9+1,87 mm), qgara ciyarinin
uzunlugunun (34,1£0,9 mm), dalagin uzunlugunun (35,7+0,21 mm), doliin trayinin dairssinin dos
gofasinin dairasine nisbotinin  (0,58+0,03), amniotik indeksinin (25,1£0,03 sm) exoqrafik
gostaricilorinin statistik diirlist doracads artmasi ila 6ziinii biruza verir (P<0,05). Eyni zamanda déldo
odemin, assitin, dolin basinin dorisinin ikili konturumun, gobok ciyasinin 6demi vo venalarinin
dilatasiyasi ilo gabariq doracads vizualizasiyasi tayin edilir.

Hamiloliyin Ill-cii trimestrindo DHX olan hamilalords ciftin qalinliginin (44,3+0,11 mm), déliin
garaciyarinin uzunlugunun (55,4+0,16 mm), dalagin uzunlugunun (41,2+0,9 mm), amniotik indeksinin
(17,1+0,21 sm) statistik diiriist dorocads artmasi miisahids edilir (P<0,05).

Rezus manfi gadinlarda OBA-MSS-nin artmasi (>1,5 MoM olmasi) rezus izosensibilizasiyaya dolalot
edir. Qeyd etmak lazimdir ki, bu doppleroqrafik gostaricisi rezus izosensibilizasiyanin qgeyri-invaziv
diagnostik tisul kimi yiiksok hossasdir.
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OZET

Bu ¢aligmada, ticari bir eksenel fanm giiriiltii diizeyinin azaltilmasi amaciyla gergeklestirilen bir
inceleme sunulmaktadir. Tasarim siirecinde boyut ve baglama agilar1 saptanan kesit profillerinin, hiicum
kenar1, merkez ve firar kenar1 noktalar1 boyunca hizalanmasi yoluyla siipiirme uygulanmis, boylece ii¢
farkl1 kanat tipi elde edilmistir. Oncelikle bu rotorlarm hesaplamali akiskanlar dinamigi analizleri ile
aerodinamik performansi incelenmistir. Daha sonra, Proudman formiiliine dayali genis bant giiriiltii
kaynagi modeli kullanilmig ve tiim rotor modelleri giiriiltii diizeyleri acisindan kiyaslanmistir. Analiz
sonuglari, fan aerodinamik performansinda kaydedeger bir degisiklige yol agmaksizin genis bant giiriilti
diizeyinde olusan farkliliklar1 ortaya koymustur.

Anahtar kelimeler: Eksenel fan, stipiirme, hesaplamali akiskanlar dinamigi, giiriiltii, Proudman.

1. GIRIS

Ses, maddeler i¢ginde dalga formunda ilerleyen bir mekanik titresimdir. S6z konusu ortam hava
oldugunda, ilerleyen bu dalgalar yerel basingta zayif calkantilar olusturur. Bu ¢alkantilarin ilerleme hizi,
ses hizina esittir. Dolayisiyla yerel Mach sayist i¢in Ma = 1 oldugu sdylenebilir. Kulak zarmin bu
dalgalar tarafindan titresmesi, insan viicudunun igitme siirecinin ilk asamasini olusturur. Dogadaki
varliklarin etkilesimlerinin yanisira, glinliik yasantida kullanilan mekanik cihaz ve ekipmanlar sesin
baslica kaynaklar olarak sayilabilir. Akustik kelimesi Eski Yunanca’da isitmek eyleminden tiiremistir.
Gilinlimiizde, sesin fizigi ile ilgilenen bilim dali i¢in kullanilmaktadir. Giiriiltii, insan konforunu olumsuz
etkileyecek diizeydeki ses i¢in kullanilan bir kelimedir. Giiriiltiiniin kaynag1 olan ses, iist liste bindirilmis
farkli frekanslardaki ses dalgalarindan ibaret olarak diisiiniilebilir. Giiriiltii, bu frekanslarin olugturdugu
spektrum ile karakterize edilir. Buna gore,

1. Genis Bant Giiriiltiisii: Akustik enerji, genis bir aralikta (bantta) frekans degerlerine sahip ses
bilesenlerinin bir araya gelmesi ile olusmustur (Kalabalik ortamlarda isitilen giiriiltii).

2. Dar Bant Guiriiltiisii: Akustik enerji, dar bir frekans aragilinda olup belirgin bir dominant ton
mevcuttur (Ornek: Jet motorlarindan ve testerelerden kaynaklanan giiriiltii).

Endiistriyel tesislerde arzu edilmeyen giliriiltiiniin kaynagi, mekanik komponentlerdeki titresimler
olabildigi gibi, fan ve kompresor gibi ekipmanlarin aerodinamigi ile ilgili de olabilmektedir. Bu
caligmada, bir fanin aerodinamigine dair akustik giiriiltii ele alinmaktadir. Fan giiriiltiisii, iki kisimdan
ibaret olarak diisliniilebilir: Kanat vorteks kopmalarindan dogan genis bant giiriiltiisii ve kanat gecis
frekansi ve tiirbiilansli akis ayrilmalarindan dogan dar bant giiriiltisii (Barron, 2002; AMCA, 2020).
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Insan kulagi, 20-20.000 Hz araligindaki frekanslara duyarlidir. Fanlar ise, 45-11.000 Hz frekans
araliginda giiriiltii olustururlar (AMCA, 2020).

Fanlardan kaynaklanan akustik giiriiltii, deneysel ve sayisal yontemlere dayali olarak
incelenebilmektedir. Carolus ve Beiler (1997), fan kanatlarina dair girilti mekanizmalarini
siiflandirmiglardir. Profil Kkesitinin radyal yonden farkli bir yoriinge iizerinde siipiiriilmesi ile elde
edilen fan kanadmin, tam radyal olarak siipiiriilmiis bir kanada kiyasla diisiik giiriiltii olusturabildigini
belirtmiglerdir. Bunun sebebi olarak, ¢esitli radyal kesitlerde olusan ses dalgalarinin birbirini
sontimlemesi iizerine deginilmistir. Horvath ve Vad (2009), eksenel fanlar i¢cin boylesi kanat
yapilarindan kaynaklanan giiriiltiiniin modellemesini niimerik simiilasyonlar ve Proudman formiiliine
dayali hesaplar ile gergeklestirmisler ve giiriiltii kanat iizerindeki giiriiltii diizeylerini kiyaslamislardir.
Zhang vd. (2014), enerji santrallerinde kullanilan iki kademeli bir eksenel fanin donme stolu
kosullarindaki olusacak giiriiltiiyii, sayisal simiilasyonlara bagl olarak incelemislerdir. Herold vd.
(2017), siipiirmenin eksenel fan kanadindaki giiriiltiiye etkisini deneysel olarak incelemislerdir. Geriye
ve ileriye siipiiriilmiis fan kanatlari, siipliriilmemis fan kanadi ile kiyaslamali olarak degerlendirilmis,
bunlarin birbirine tistlinliikleri tartisilmistir. Park ve Lee (2017), bir otomotiv sogutma fanindaki genis
bant giiriltiiniin say1sal simiilasyonlarina dayali incelemesini gergeklestirmisler ve giiriiltiiniin kanat
uclarindaki resirkiilasyon bolgeleri ile iligkisini saptamislardir.

Bu calismada, otomotiv sogutma sektdriinde kullanilmak iizere tasarlanan ticari bir eksenel fana dair
akustik giiriiltii, hesaplamali akigkanlar dinamigi (HAD) simiilasyonlarina dayali olarak incelenmistir.
Giiriiltiinliin modellenmesi i¢in, bir genis bant giirtiltii modeli olan Proudman formiilii kullanilmistir. Bu
kapsamda aerodinamik karakteristikleri benzer ii¢ farkli eksenel rotorun birbiriyle kiyaslanmasi
gergeklestirilmistir.

2. PROBLEMIN TANIMI

Bu calismada, eksenel tipte bir fandan kaynaklanan giiriiltiiniin niimerik yontemler kullanilarak
modellenmesi amaglanmaktadir. Bu kapsamda, ele alinan fanin 6zellikleri Tablo 1’de verilmistir. Bu
fan, otomotiv sektoriinde iklimlendirme amagl kullanilan sogutma cevriminin bir bileseni olarak
kullanilmaktadir. Fan kanadi, ii¢ farkli kanat profilinin birlestirilmesi ile olugsmustur. Kanadin gobek
tarafinda GOE315, ortasinda GOE408 ve kanat ucunda da GOE332 tipi kanat profili kullanilmustir.

Tablo 1. Eksenel fanin ozellikleri.

Debi (m?/saat) 1880

Basing (Pa) 150

Devir Sayist (rpm) |3500

Kanat Sayis1 7

Gobek Capi-Kanat|0,36

Ucu Cap1 Orant

Kanat Profili GOE315/GOE408/GOE332

Fan tasarimi i¢in anahatlar1 Peng (2008) tarafindan verilen yontemler izlenmistir. Bu ¢aligmada, kesit
profillerinin firar kenar1 noktalarindan olusan hat boyunca birlestirilmesi ile elde edilen bir fan rotoru
referans model olarak ele alinmaktadir. Bu rotor, Sekil la’da goriilmektedir. Bu ¢izim, ugak
aerodinamiginde siiplirme (sweep) olarak bilinen teknige karsilik gelmektedir. Benzer sekilde, profil
basing merkezi noktalarinin olusturdugu hat boyunca siipiirme ile ikinci (Sekil 1b), profil hiicum
kenarlarinin birlestirilmesi ile olusan hat boyunca siipiirme ile tiglincii (Sekil 1¢) kanat tasarimina
ulagilmigtir. Kanatlarin radyal istasyonlardaki profil kiris uzunluklar1 ve baglama agilar 6zdestir.
Kanatlarin doniis yonleri de Sekil 1’de verilmis olup birbiriyle aynidir.
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(a) (b) (c)

Sekil 1. Bu calismada ele alinan eksenel fan rotorlari: (a) Kanat firar kenari boyunca siipiirme (FAN 1),
(b) Profil basing merkezi boyunca siipiirme (FAN 2), (¢) Kanat hiicum kenar1 boyunca siipiirme (FAN
3).
Fanin aerodinamik karakteristikleri olarak fan rotor diizlemindeki toplam basing kazanci (Ap) ve
aerodinamik verim (7), hacimsel debiye (Q) bagl olarak saptanir. Verim,

— 4rQ

)

)

ile hesaplanir. Burada T, fan milindeki aerodinamik moment (Nm) ve Q, fan a¢isal hiz1 (rad/s)
olmaktadir.

3. NUMERIK COZUM YONTEMI

Fanin hesaplamali akigkanlar dinamigi analizleri yoluyla Oncelikle aerodinamik performansi
saptanmistir. Daha sonra, Proudman formiiliine dayali olarak genis bant ses kaynagi modeli kullanilarak
fan kanatlarindan kaynaklanan giiriiltii hesaplanmistir.

HAD analizleri, sonlu hacimler yontemi temelli ANSYS Fluent 2021 R2 yazilimi kullanilarak
gerceklestirilmistir. Fanin, Faz Elektrik A.S.’de yer alan aerodinamik performans test diizenegine
uyumlu olarak bir akis hacmi olusturulmustur. Bu akis hacmi, Sekil 2’de goriilmektedir.

PROCEEDINGS BOOK 165 www.scienceazerbaijan.org/karabaghcongress



KARABAKH
III. INTERNATIONAL CONGRESS OF APPLIED SCIENCES
"YEAR OF SHUSHA- 2022"
June 7-10, 2022 Karabagh/Azerbaijan

‘ Akis yonii
Cik N

Ceper
Giris (ptop = 0)

Sekil 2. Hesaplamalardaki akis bolgesi ve sinir sartlari. Faz Elektrik A.S.’de yer alan, AMCA-210-16
standardina uygun test diizenegini temsil eden bir geometri kullanilmistir.

Coziim ag1 olusturmak i¢in Fluent Meshing yazilimindan yararlamilmstir. Poly-hexcore tipi ag
olusturulmus olup bunun bir ekran goriintiisii Sekil 3°te verilmektedir. Yalnizca fan rotoru etrafindaki
akis modellenmis olup, diger komponentler dikkate alinmamistir. Agdan bagimsizligin incelenmesi igin,
ag yogunlugu giderek artan 4 farkli ag kullanilmis olup fan aerodinamik parametrelerinin ag boyutu
degisimine bagl hassasiyeti tespit edilmistir. Bu aglarin boyutlar1 sirasiyla, 1 milyon, 2 milyon, 3
milyon ve 4 milyon’dur. Uygunlugu tespit edilen ag i¢in kanat iizerinde, ilk hiicre yiiksekligi 0,06 mm
ve ardisik biliylime orani 1,2 olan 8 katmanli bir sinir tabaka ag1 kullanilmistir (Sekil 3b). Bu sinir tabaka
ag1 yardimiyla, tiirbiilans modelinin gereksinimi olan boyutsuz ilk hiicre yiiksekliginin (y*) 5’in altinda
kalmasi saglanmstir.

(a) (b)

Sekil 3. Hesaplamalardaki poly-hexcore tipi ag (a) ve kanat sinir tabaka agi (b).
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Siir sartlart olarak akis hacmine giriste toplam basing olarak 0 Pa (gosterge) tanimlanmistir. Akis
bolgesinin ¢ikiginda ise, statik basing tanimlanmis olup, fanin farkli ¢aligma noktalarinin simiilasyonu
icin ¢1kis basincinin degeri degistirilmistir. Zamandan bagimsiz, tiirbiilansli, izotermal ve sikistirilamaz
akis kabulleri kullanilmigtir. Fan etrafindaki akis i¢in, donmus rotor yaklagimi olarak da bilinen MRF
(Multiple Reference Frames) Modeli kullanilmistir (Fluent Theory Guide, 2021). Bu modelde, fan
civarindaki akis bolgesi iizerinde taniml1 ve fan ile birlikte donen bir koordinat sistemi i¢in yeniden
yazilan hareket denklemleri ¢oziiliir. Fanin devir sayisi tiim analizlerde sabit alinmistir. Analizlerde, k-
omega SST tiirbiilans modeli kullanilarak Reynolds Ortalamali Navier-Stokes denklemleri ¢6ziilmiistiir.
Giris sinir sartinda tiirbiilans siddeti %5 ve tiirbiilans viskozitesi oran1 10 alinmistir. Coziimde basing-
hiz ¢ifti igin coupled yontemi kullanilmistir. Bu yontemde, ayriklastirilan diferansiyel denklemler igin
temel bilinmeyenler olan hiz ve basing tek bir dogrusal denklem sisteminde birlestirilir ve ¢oziiliir.
Hiicre ylizeylerindeki gradyenlerin hesabi i¢in hiicre bazli en kiigiik kareler algoritmasi tercih edilmistir.
Basing i¢in ikinci mertebe dogruluklu; momentum, tiirbiilans kinetik enerjisi ve 6zgil tiirbiilans yitim
hiz1 denklemlerinin ayriklastirilmasinda ise ikinci mertebe — akim y6nlii ve ikinci mertebe dogruluklu
sonlu hacimler teknigi kullanilmigtir. Her bir ¢aligma noktasinda niimerik ¢6ziimiin yakinsama kriteri
olarak iterasyonlar arasindaki bagil artik degerin trendi izlenmistir. Buna ek olarak, ¢ikis sinir sartindaki
hacimsel debi ile kanat {izerindeki momentin iterasyon sayisina bagli degisimi izlenmis, bunlara bagl
olarak yakinsama gerceklestigine kanaat getirilmistir.

Bir akig simiilasyonunda giiriiltiiniin hesaplanmasi i¢in literatiirde gesitli yontemler yer almaktadir. Ses
dalgalarinin enerjisi, akis enerjisine nazaran ¢ok diisiik diizeyde oldugundan giiriiltiiniin dogrudan
simiilasyonu giic bir istir. Ideal durumda akis giiriiltiisiiniin temel kaynagi olan tiirbiilansin
¢ozlimlenmesi gerekir. Bunun igin DNS (direct numerical simulation), LES (large eddy simulation) gibi
yiiksek ¢oziiniirliikli ¢oziimlerin zamana baglh akislar i¢in gerceklestirilmesi gerekir. Bu, cok maliyetli
bir hesaplama siireci oldugundan ticari uygulamalarda yer bulmaz. Boylesi uygulamalarda, Ffowcs
Williams ve Hawkings Modeli ile Genis Bant Ses Kaynagi Modeli sik kullanilan iki modeldir (Fluent
Theory Guide, 2021). Bu ¢alismada, Proudman formiiliine dayali Genis Bant Ses Kaynagi Modeli
kullanilacaktir. Bu modelde, birim hacimdeki izotropik tiirbiilanstan kaynakli akustik giic,

ud us

Wy =apo—— )

ao

ile ifade edilmektedir. Birimi W/m® olup Reynolds sayisi yiiksek, Mach says1 diisiik, izotropik
tiirbiilansa sahip akislar i¢in tiiretilmistir. Denklem 2°de goziiken u, L, ap Ve a sirasiyla karakteristik hiz,
uzunluk, ses hiz1 ve korelasyon sabiti olmaktadir. Tiirbiilans modeline iliskin k ve ¢ cinsinden

Wy = aepoeMy
©)

olarak yazilabilmektedir. Burada o, DNS verilerine dayali olarak 0,1 degerini alan bir korelasyon sabiti
ve

Mt = \/ﬁ/ao
(4)

olmaktadir. Bu yontemle bir ard-iglem olarak hesaplanan ses giicii diizeyi (akustik gii¢, dB)

Ly = 10log (VE/A)

()
ile bulunur. Burada birim hacim i¢in yazilan referans gig, Wyor = 10712 W/m® degerinde bir

buyiikliktir (Fluent Theory Guide, 2021). Elde edilecek Ly hiicresel degerlerinin konturlari
olusturularak ard-iglem yapilir ve potansiyel giiriiltii kaynaklar1 gorsellestirilir.
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4. BULGULAR ve DEGERLENDIRME

Her bir fanin ¢ikis statik basinci degistirilerek farkli ¢aligma noktasi elde edilmistir. Bu noktalardan
olusturulan debi-basing ve debi-verim egrileri Sekil 4’te goriilmektedir. Buna gore beklendigi iizere
caligma debisi arttik¢a fan basing kazanci azalmaktadir. Tasarlanan fanlarin tigii de tasarim noktasi olan
1880 m?®/saat debide yaklasik 150 Pa basmnci saglamaktadir. Kanat kesit aerodinamiginin 6zdes
olmasindan 6tiirii, fan tanim egrilerinin birbirine ¢ok yakin karakteristiklerde oldugu goriilmektedir.

(a)

(b)

Sekil 4. Ug farkli rotora ait simiilasyonlardan elde edilen fan performans egrileri: (a) Debi-basing, (b)
Debi-verim.

PROCEEDINGS BOOK 168 www.scienceazerbaijan.org/karabaghcongress



KARABAKH
III. INTERNATIONAL CONGRESS OF APPLIED SCIENCES
"YEAR OF SHUSHA- 2022"
June 7-10, 2022 Karabagh/Azerbaijan

Tamamlanan akis analizlerinin ardindan, Genis Bant Ses Kaynagi Modeli ile hesaplanan yiizey akustik
gii¢ diizeyi konturlari, fan kanadi {izerinde incelenmistir. Tasarim debisi olan 1880 m3/saat debi igin bu
dagilimlar Sekil 5’te solda verilmistir. Fanlarin en iyi verim noktasindan daha diisiik bir debide
caligmalart halinde, kanat civarinda ikincil akislarin ve vorteks kopmalarinin artmasi beklenir. Bu
sebeple diisiik debiler i¢in konturlar, Sekil 5’te sagda verilmistir.

\

-
Yy

»

o
>

(a) (b)

() (d)

e L
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Sekil 5. Simiilasyonlardan elde edilen yiizey akustik giiriiltii diizeylerinin kiyaslanmasi. Birinci, ikinci
ve liglincii satirda sirayla FAN 1, FAN 2 ve FAN 3 verilmistir. Solda en iyi verim noktasinda ¢aligma,
sagda ise diisiik verimli ¢aligma noktasinda konturlar goriilmektedir.

Buna gore, en iyi verim noktasinda ¢aligma durumu igin (Sekil Sa, Sc ve 5e), ii¢ fan tipi igin de benzer
akustik giiriiltii diizeyleri goriilmektedir. Yiiksek degerlerin fan hiicum kenar1 civarinda yer aldigi, firar
kenarmin fan gébek bdlgesinde civarinda ise bu degerlerin azaldig1 saptanmustir. Diger taraftan, ¢caligma
debisinin ve aerodinamik verimin diisiik oldugu calisma noktasindaki konturlar incelendiginde (Sekil
5b, 5d ve 5f) kanatlarda gerceklesen akis ayrilmalarindan dolayi daha farkli bir giiriilti olusumu
gozlenmektedir. Ozellikle ug kayiplarinin artmast ile iligkili olarak kanat ug bolgelerinde degisimler
saptanmistir. Ug kanat tiirii birbiri ile kiyaslandiginda, kanat ucu giiriiltii diizeyi agisindan FAN 3’iin
avantajli oldugu, FAN 1’in ise digerlerine nazaran daha yiiksek kanat ucu giiriiltiisii olusturdugu
sOylenebilir.

5. SONUC

Bu ¢alismada, otomotiv sogutma sektoriinde kullanilmak iizere tasarlanan ticari bir eksenel fana dair
akustik giiriiltii, hesaplamal1 akiskanlar dinamigi (HAD) simiilasyonlarina dayali olarak incelenmistir.
Fan tasarim siirecinde kanat kesit tipleri, boyutlar1 ve agilar1 saptanmis ve 6zdes olan ti¢ farkli rotor
birbiriyle hem aerodinamik hem de akustik a¢idan kiyaslanmistir. Yapilan incelemeler sonucunda,
fanlarin aerodinamik performanslariin birbirine benzer oldugu saptanmistir. Genis Bant Ses Kaynagi
Modeli ile hesaplanan akustik giiriiltii diizeyleri, en iyi verim noktasi i¢in birbirine ¢ok benzer
bulunmustur. Ancak, en iyi verim noktasindan uzaktaki diisiikk bir debi icin daha farkli bir durum
gdzlenmis, kanat akig ayrilmalan ve ikincil akiglarin etkisi ile kanatlarin yiizey akustik gii¢ diizeyleri,
kanat ucu bolgelerinde farkliliklar ortaya koymustur. Bunu takip edecek gelecek caligmalarda, Ffowcs
Williams ve Hawkings Modelinin kullanilarak akustik giiriiltiiniin frekans bolgesindeki analizi
yapilmasi ve baskin frekanslarin saptanmasi hedeflenmektedir.
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KARTOF BITKISININ (SOLANIUM TUBEROSUM) IN VITRO USULU ILD
MIKROKLONAL COXALDILMASI

Hiiseynova 8.0.

Azarbaycan Déviat Agrar Universiteti, Biotexnologiya markazi, Ganca AZ2000, Heydor Oliyev487,
Azarbaycan Déviat Agrar Universiteti, magistr

XULASO

Diinyada genis yayilmis Biotexnologiya sahalorindon biri do bitkilorin in vitro soraitdo mikroklonal
¢oxaldilmasidir. Bu sahado islor son illor 6lkamizdo do inkisaf etdirilir. Azorbaycan Dovlot Agrar
Universitetinin nazninds yaradilmis Biotexnologiya morkazinds in vitro dsulu ilo meyvo-torovoz vo
bozak bitkilori yetisdirilir. Toravoz bitkilorindon kartof bitkisinin vegetativ yolla ¢oxaldilmasimin bir
novil in vitro soraitdo mikroklonal ¢oxaldilma {isuludur. Mikroklonal ¢oxaldilma dedikdo kiitlavi geyri-
cinsi ¢oxaldilma nozards tutulur ki, bu iisulla ¢oxaldilan bitkilar genetik cohotdon ana bitki ilo identik
olurlar. Todgigat zamani eksplant gisminda Sevinc vo Telman sortlarindan alds edilmis meristemlor
istifado edilmisdir. 10 giin qaranliq soraitds saxlanmig yumrulardan izols edilmis meristemlar ilk dnca
75%-li spirt mohlulunda 1-2 dag. arzinds yuyulmus vs avtoklav olunmus su ilo 3 dofa (har biri 5 dag.
miiddating) durulasdirilmigdir. Meristemlor mikroskop altinda konar yarpaglardan tomizlonmis, MS
(Murashige and Skoog) qida miihitina okilib vo 22+2 C° temperaturda, 50-60% nom, 4000-5000 lux.
isiglanma goraitinds saxlanmigdir. 21 giindon sonra meristemlords ciicorms hallari miisahido olunmus
vo onlar eyni torkibli gida miihitino subkultivasiya edilmisdir. 21 giindon sonra stolonlar inkisaf
etmisdir. Bu zaman meristem ciicartilori ¢oxaltma maddoasine kogiiriilmiisdiir. 20-25 giin miiddatinda
kifayat godor uzanmis bitkilor bugumaralarina ayrilaraq yeni qida miihitlorine kogiiriilmisdiir. Kifayot
godoar ¢oxalmis bitkilor mikroklonal ¢oxaldilmanin mikroyumru morholasine kogiirdiilmiisdiir. 3 ay
mikroyumru morhalasinda olan bitkilor 1500-2000 lux. isiglanma, 22+2 C° temperaturda vo 50-60%
nom saraitinds saxlanilmigdir. Bu marhalanin sonunda slds edilmis mikroyumrular agardan tomizlonib,
3 ay qaranliq soraitdo siikiinatdos saxlanilir.

Acgar soz: in vitro, kartof, mikroklonal ¢oxaldilma

GIRIS
Mikroklonal ¢oxaldilma - bitkilarin in vitro soraitinds kiitlovi geyri-cinsi goxalmadir. Bu metodun
asasinda bitki hiiceyrasinin 6ziinomoxsus totipatentlik gabilliyati durur. Elmi terminologiyaya uygun

olaraq klonlagdirma vahid hiiceyroalordon eyni, genetik cohatdon identik organizmlorin alinmasini
nozarda tutur.

Meyva Va toravaz bitkilorinin mikroklonal ¢oxalma prosesi asagidaki marhoalalordan ibaratdir:
- Eksplantin izolyasiya va sterilizasiyasi;

- Eksplantin qida miihitinds, in vitro soraitds yetisdirilmasi va ya inisiasiya morhaloasi;

- Mikrogoxaldilma va ya proliferasiya moarhalasi;

- Koklandirme va ya rizogenez moarholasi;

- Bitkinin in vitro soraitds ex vitro soraito alinmasi vo ya adaptasiya morhalasi.

Mikroklonal ¢oxaldilmanin asagidaki tistiinliiklori varduwr:

1. Bu iisulla oldo edilon bitkilar genetik cohatdon identik olur;
2. Meristem toxumadan istifads edarok virusdan azad edilmis bitkilor aldo olunur;
3. Yiiksok ¢coxalma amsalina malikdir;
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4, Seleksiya miiddati qisa olur;
5. Onanavi tisulla ¢atin goxaldilan bitkilorin goxaldilmast;
6. Ilin fasillorindan asili olmayaraq bitkilarin ¢oxaldilmasi.

Mikroklonal coxaldilmanin novlari:
Apikal dominantlig1 inhibirlogdirmokls yan tumurcugun inkisafi etdirilmasi;

Mikrogalomloms;

1

2

3. Mikro yumru, mikro soganaqlarin amala golmasi;

4 Eksplant toxumalart ile yaranan yan tumurcuqlarin induksiyast.
5

Novbati organagenez vo embrogenez induksiyasi ilo kalus toxumanin omola galmoasi (7)

Kartof badimcan ¢igaklilor fasilosinin Solanium cinsinos aid ¢oxillik bitki noviidiir. ©sasan Canubi va
Morkazi Amerikada biton 200-dok yabani vo modoni névii yayilmisdir: Cili(s. Tuberosum) va And
(S.angenium).(8)

Kartofun toxminon 5 min ndvii vardir. Bu sortlar yetismasine, mohsuldarligma vo Xastaliklora
davamlilig1 gora bir-birindon farglonir. Kartof bitkisi istifado sahasindon asili olaraq 4 qrupa boliiniir:
stifro, texniki, yem vo universal.(9)

Kartof bitkisinin vegetativ yolla ¢oxaldilmasmin bir névii do in vitro soraitdo mikroklonal ¢oxaldilma
isuludur. Mikroklonal ¢oxaldilma dedikda kiitlovi geyri-cinsi ¢oxaldilma nazardos tutulur ki, bu tisulla
coxaldilan bitkilar genetik cohotdon ana bitki il identik olurlar.

Bu iisul ananavi tisullardan forqli olaraq bir sira tistiinliikloro malikdir:

- Genetik cohotdon oxsar okin materialininin alinmasi

- Meristem kulturasindan istifado etmoklo virusdan azad bitki oldo etmok
- Yiiksok ¢oxalma amsali

- Seleksiya prosesinin qisaldilmast

- Ononavi tisullarla ¢atin ¢oxalan bitkilorin goxaldilmasi(4)

Azarbaycan Dovlat Agrar Universitetinin Biotexnologiya morkazinds kartof bitkisinin 3 sortunun in
vitro tisulu ilo mikroklonal ¢oxaldilmasi tizrorinds todqiqat islori aparilir. Bu sortlar: Sevinc, ©miri 600
Vo Telman sortlaridir.

Sevinc sortu. Sort Azerbaycan Elmi-Todgigat Toravazgilik institutunda yaradilmisdir. No6vlor arasi
hibridlogmoadon alinmigdir. Sort orta yetisandir. Xorgcong Xastaliyine davamli, fitoftoraya nisbaton
davamlidir. Potensial mohsuldarligi bir hektardan 40 tondur. Yiiksok mohsul almaq ii¢iin hektara
tosiredici maddo hesabr ilo 90 kq azot, 140 kq fosfor, 160 kq kalium vo 50 ton peyin verilmalidir.

®miri 600 sortu. Azorbaycan EImi-Todgigat Torovazgilik Institutunda yaradilib. Akvila sortundan klon
se¢md Yyolu ilo alinmigdir. Orta yetiskondir. Yumrular1 vo oti agimtil-saridir. Nisastanin miqdart 20
faizdir. Xor¢ang xastaliyino davamlidir, fitoftoraya qarsi iso nisboton davamlidir.(9)

ARASDIRMA

Mikrogalomloma ils bitkilarin in vitro soraitdo siini qida miihitinhda yetisdirilmasi ilk dofo Vikler Q.N.
Vo Butenko R.Q. torafindon 1970-ci ilds toklif edilmisdir. Hal-hazirda bu metod toxumluq materiallarin
stiratlo artirllmasinda istifads olunur (2) Kravchenko D.V. boylima tonzimlayicilorinin kémayi ilo
mikrobitkilorin ¢goxalma omsalin1 artirmaq miimkiin oldugunu arasdirilmalarinda geyd etmisdir. O,
gostormisdir ki, ilkin sterilizasiya mohluluna giberellinlorin slave edilmosi tocrid olunmus bitki
hiiceyralarinin morfogenezini 2 dofs artirir, regenerasiya gabiliyyati asagi olan sortlar igtin isa MS gida
miihitina 2 mag/l giberellin mohlulu slavs edorak ¢coxalma amsalint artirmagq olur. (3).
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Uskov A.l. sonuncu proliferasiya morhalasindan avval koklorin boylimasini siiratlondirmak ti¢iin
Murashige-Skoog (MS) qida miihitina 1 mg/l konsentrasiyada fumar olava edarak, eyni zamanda
mikrobitkilorin béylimasi Vo yasillasmasini siiratlonmasi miisahido edilmisdir. (5).

Saxalinds ¢oxalma amsalini artirmagq tigiin gida miihitinds sirkonun optimal konsentrasiyasi se¢ilmisdir.
Kartofun qis-yaz dévriinds in vitro goxaldilmasi zamani1 mikrogalomlorin sayini artirmaq ti¢iin 0,025
mgq/l konsentrasiyada Murasige-Skooq (MS) qida miihitine sirkon slave etmak tdvsiya olunur va
rizogenez prosesini giiclondirmok ti¢iin gida miihitine 0,01 mg/l dozada sirkon olave edilir (1).
Hiiceyralorin uzanmasi sababindon bdyiimo proseslorini stimullagdirmaq ti¢iin gibberellinlor 0,5 mq/l
konsentrasiyada olavs edilo bilor (6).

E.A. Kalasnikov (2004) asasen ¢oxalma morholasinds aslinds heg¢ bir problem yoxdur, ¢iinki osas
mosalo sterilliyi gorumaqdir vo sonda bitkilor boyiimo vo inkisaf tiiin "ideal" soraitdo olurlar. Kartof
bitkilarinin in vitro soraitinds mikrogogaltma marhalasinin somarsliliyinin artirilmasina yénalmis ¢oxlu
sayda todqiqatlar mévcuddur.

MATERIAL VO METODLAR

Tadqigat zamani eksplant qismindo Sevinc, Omiri vo Telman sortlarindan aldo edilmis meristemlor
istifado edilmisdir. 10 giin qaranhq soraitdo saxlanmis yumrulardan izols edilmis meristemlor ilk onco
75%-li spirt mahlulunda 1-2 dog. arzindos yuyulmus vo avtoklav olunmus su ilo 3 dofa (har biri 5 dag.
miiddating) durulasdirilmisdir. Meristemlor mikroskop altinda konar yarpaglardan tomizlonmis, MS
(Murashige and Skoog) qida miihitino (Cadval 1.) okirik va 22+2 C° temperaturda, 50-60% nam, 5000-
8000 lux. isiglanma soraitinds saxlanmigdir. 21 giindan sonra meristemlards ciicarmo hallart miisahido
olunmus va onlar eyni torkibli gida miihitins subkultivasiya edilmisdir. 21 glindon sonra stolonlar inkisaf
etmisdir. Bu zaman meristem ciicartilori proliferasiya morholasing ait ¢coxaltma miihitine kogliriilmiisdiir
(Cadval 2). 20-25 giin miiddatinds bitkilor uzanmis vo ndvbati marholods kifayat godor uzanmus bitkilor
bugumaralarina ayrilaraq yeni qida mihitlorine koctirilmiisdiir. Proliferasiya marhalasindo olan
bitkilarin mikroyumru alds etmak ii¢iin mikroyumru miihitine kegirilmisdir (Cadval 3).

Istifada olunan gida maddalalori:

Eksplant maddasi.

No 1 litr stok iiciin 11. gida maddasi ii¢iin
gr. ml.
KNO3 19.0
CaCl;*2H,0 4.4
1. Makroduz MgSO,*7H.0 3.7 100
KH2PO4 1.7
NH4NO; 16.5
ZnS04 0.43
2. Mikroduz 1 H3BO3 0.31 20
MnSO,4 *H,0 1.115
CuS0O4 *5H,0 0.025
. CoCI*6 H,0 0.025
3. | Mikroduz 2 NaMoO.*2H,0 0025 |*
KJ 0.83
. FeSO, 0.51
4, Domir Xelat EDTA 745 5
B1 (tiamin) 0.1
o B6 (pirodoksin) 0.05 10
5 | Vitamin Nikotin 0.05
Askarbin 0.1
. Kinetin 0.01 10
6. Fitohormonlar Giberlin 0.01 20
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7. Adgar 7
8. Saxaroza 20
9. pH 5.6-5.7
Cadval 1.
Qalomlama maddasi
No 1 litr stok iiciin 11. gida maddasi ii¢iin
qgr. ml.
KNO; 19.0
CaCly,*2H,0 4.4
1. Makroduz MgSO4*7H,0 3.7 100
KH,PO,4 1.7
NHsNO3 16.5
ZnS04 0.43
2. Mikroduz 1 H3:BOs 0.31 20
MnSO,; *H,0 1.115
CuSO4 *5H,0 0.025
. CoCI*6 H,0 0.025
3 Mikroduz 2 NaMoO,*2H.0 0025 |1
KJ 0.83
. FeSO, 0.51
4, Domir Xelat EDTA 745 5
B1 (tiamin) 0.1
5. Vitamin B6 (pirodoksin) 0.05 10
Nikotin 0.05
6. Fitohormonlar IBA 0.01 1
7. Adgar 7
8. Saxaroza 20
9. pH 5.6-5.7
Cadval 2
Mikroyumru maddasi
No 1 litr stok iiciin 11. gida maddasi ii¢iin
qr. ml.
KNO3; 19.0
CaCl,*2H,0 4.4
1. Makroduz MgSO,*7H,0 3.7 100
KH,PQO4 1.7
NHsNO3 16.5
ZnS0Oq 0.43
2. Mikroduz 1 HsBOs 0.31 20
MnSQO,4 *H,0 1.115
CuS0QO4 *5H,0 0.025
. CoCI*6 H,0 0.025
8. | Mikroduz 2 NaMoO.*2H,0 0025 | *
KJ 0.83
. FeSO4 0.51
4, Domir Xelat EDTA 745 5
B1 (tiamin) 0.1
L B6 (pirodoksin) 0.05 10
5 | Vitamin Nikotin 0.05
Askarbin 0.1
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Adenin 0.1
6. Fitohormonlar Meo-inozit 10 1
Kozein 10
7. Adqgar 10
8. Saxaroza 80
9. pH 5.6-5.7
Cadval 3
NOTICO

Todgigat zamani MS20 qida miihit vo 1mg\l IBA istifado olunmusdur. 4-cii subkultivasiya
morholasindan sonra mikroyumru moarhoalasine kegirilmigdir. Sevinc sortunda 86, Telman sortundan —
169 bitki mikroyumru maddesine okilmisdir.Okilmis bitkilori 2242 C° temperaturda, 50-60% nom,
5000-8000 lux. isiglanma soraitinds saxlanilir Todgigat qoyulandandan 7 ay sonra in vitro miihitdo
yetigdirilmis Sevinc sortundan mikroyumru marhalosine 1879 bitki, Telman sorundan 960 bitki
okilmisdir. Mikroyumru moarhoalasine okilmis bitkilor 3 ay sonra mikroyumru yaranmisdir.
Mikroyumrular laboratoriyada agardan temizlenib 6l¢ii vo ¢okilori yoxlanilmigdir. Alinmis naticoys
asason yaranmis mikroyumrularin ¢akisi orta hesabla 200 qr. 6l¢iisii 9 mm togkil etmisdir.
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OZET

Makalenin genel amaci Toprak rehabilitasyonunda biyoremediasyon yontemini arastirmaktir.Cesitli
nedenlerle olusan toprak kirliligi, fiziksel veya mekanik, kimyasal, biyolojik, fizikokimyasal, radyoaktif
Ve bagka kirleticilerin agregalar1 gazlar, sivilar ve kati atiklar seklinde olabilir. Topraga giren kirleticiler
topragin fiziksel, kimyasal ve biyolojik 6zelliklerini etkileyerek toprak parametrelerinde degisikliklere
neden olur. Kirleticilerin etkisine bagli olarak toprak verimliligi ve verimlili§i azalir. Ornegin
silahlardaki fosfor, kiikiirt ve azot bilesikleri toprak kalitesini diigiiriir. Dogal ekosistemlerin bozulmasi,
kirleticilerin birlesik etkileri nedeniyle meydana gelir. Agir metaller, zehirli kimyasallar, petrol {iriinleri,
endiistriyel atiklar, silahlar ve bombalar ekosistemi olumsuz etkiliyor. Topraktaki kirlenme daha
yavastir ve temizlenmesi daha zordur. Toprak karmasik bir yapiya sahiptir ve cesitli organik ve
inorganik minerallerden olusan bir kompleks igerir. Topraktaki kirlilik, toprakta uzun siire kalabilmekte
ve gesitli sekiller alarak toprag: fiziksel, kimyasal ve biyolojik olarak bozmaktadir. Fitoremediasyon
yonteminin kirleticilerin etkilerini etkisiz hale getirmek i¢in ¢ok uygun oldugu diisiiniilmektedir.

Uygulamanin Onemi: Bu materyal, yiiksekdgretim kurumlarinda ders ve seminerlerde kullamlabilir.

Anahtar kelimeler: ekoloji, biyolojik ¢esitlilik, fitoremediasyon, hiperakiimiilator bitkiler, toprak, agir
metaller

ABSTRACT
The main aim of the article is to investigate the bioremediation method in soil rehabilitation.

Soil pollution caused by various reasons, physical or mechanical, chemical, biological,
physicochemical, radioactive and etc. thart may occur aggregates of pollutants can be in the form of
gases, liquids and solid waste. Pollutants entering the soil affect its physical, chemical and biological
properties, causing changes in soil parameters. Soil fertility and productivity decrease depending on the
impact of pollutants. For example, phosphorus, sulfur and nitrogen compounds in weapons reduce soil
quality. Degradation of natural ecosystems occurs due to the combined effects of pollutants. Heavy
metals, toxic chemicals, petroleum products, industrial waste, weapons and bombs have a negative
impact on the ecosystem. Contamination in the soil is slower and more difficult to clean. The soil has a
complex structure and contains a complex of various organic and inorganic minerals. Contamination in
the soil can remain in it for a long time and take various forms, degrading the soil physically, chemically
and biologically. The method of phytoremediation is considered to be very convenient for inactivating
the effects of pollutants.
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Importance of application: this material can be used in lectures and seminars in higher education
institutions.

Key words: ecology, biodiversity, phytoremediation, hyperaccumulator plants, soil, heavy metals

In recent years, rising temperatures and declining rainfall have led to an increase in calcium carbonates
and harmful salts in soils. Oxygen is reduced in the soil solution, and heavy metals do not disappear
from the soil and can take dangerous forms. The sources of soil pollution are very diverse. These can be
grouped as follows:

wastes of metal processing industries
wastes of various industries

waste products of fuels

wases emitted by motor transport

1.

2.

3.

4. wastes generated during mining operations

5.

6. when applying the products of the chemical industry in agriculture
7.

the existence of wars, etc.

Some pollutants (B, As, Ni, Se) occur in the soil in the form of anions and accumulate in the soil, forming
complex compounds as a result of reactions with organic substances but do not precipitate in alkaline
media due to the presence of complex salts.

In areas subject to heavy man-made pollution, soil acidification may occur as a result of hydrolysis of
heavy metals entering the soil with dusty wastes.

Micronutrients are chemical elements that occur in small amounts (0.001% and less) in nature and in
living organisms. They are part of rocks, minerals, soil, water and living organisms, and the range of
these elements is very large. According to the latest scientific research, living organisms, as well as soil,
contain more than 70 trace elements. 65 of them perform very important physiological functions in
certain living organisms. The 12 chemical elements belonging to the series of microelements include
various biologically active compounds - enzymes, pigments, which also play an important role in the
metabolism of the body, increasing the productivity of plants. As mentioned above, micronutrients are
present in very small amounts in living organisms and play an important role in their development,
making them difficult or impossible to live in when they are lacking or in excess [1].

Extensive research on the physiological, biochemical and agrochemical role of microelements, including
heavy metals (Mn, Cu, Zn, Ni, Mo, Cd, etc.) over the past 50 years has studied the role of microelements
in the life of living organisms. It was determined that the microelements formed as a result of soil
formation and erosion of rocks have regular distribution in the soil. Due to the diversity of soil-forming
rocks, the distribution and concentration of trace elements in different soil series have different
characteristics. Their total amount varies depending on a number of environmental and soil factors,
including the mechanical composition of the soil and the conditions of the soil formation process, which
affects the distribution or distribution of micronutrients both within space (horizontal direction) and
along the profile (vertical direction). . The accumulation of microelements in the soil and their
movement along the food chain prove once again that they are involved in the biological cycle of
substances.

Extensive research on the role of micronutrients in the development of living organisms cannot be applied
to all micronutrients. There are data on the amount of microelements such as cadmium and lead, which
are considered to be dangerous pollutants for the environment, only in the 0-20 cm layer of the soil. Based
on this information, it is impossible to comment on their internal distribution in the lands.

From the end of the 19th century to the beginning of the 20th century, many scientists theorized that 10
elements were necessary for the normal development of a plant. They included carbon, oxygen,
hydrogen, nitrogen, sulfur, phosphorus, potassium, calcium, magnesium, and iron. However, later
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studies have shown that the presence of many micronutrients is important for the normal development
of plants. Just as the amount of micronutrients is not the same in different soils, they are also different
in plants. Micronutrient compounds are often insoluble in the soil and cannot be assimilated by plants,
so the soil sometimes needs to be artificially fertilized[2].

One of the main issues for the provision of the population with food products is the development of
agricultural production and efficient use of land. Favorable soil and climatic conditions and relief of
Azerbaijan allow to produce various Kinds of vegetables, melons and potatoes here all year round.
However, due to the lack of trace elements in the soil, productivity decreases. Therefore, the
rehabilitation of lands by bioremediation is a very important issue[3].

Bioremediation is a complex of measures to clean the atmosphere, hydrosphere and soil using plants,
fungi, insects, worms and other living things. Improving soil cover from natural components is one of
the current problems in modern times[4].

The presence of more or less micronutrients in the soil in the Clark index disrupts the soil structure,
which increases the importance of their rehabilitation. The content of microelements in the soils of
industrial zones is usually higher than the Clark index. However, the amount of micronutrients in the
liberated lands is many times lower than the Clark index. Therefore, there is a great need to rehabilitate
these lands. Bioremediation plays an important role in the rehabilitation of soils. The proposed method
is very effective from an economic, environmental and technological point of view. The amount of
microelements in the brown mountain forest soils of Gubadli region was studied. It was found that the
migration of trace elements in these soils is very weak|[5].

Amount of microelements in brown mountain forest soils of Gubadli region

(mg / kg)
Table 1.
The results of the analysis, (mg / kg)
Parametrs Dp, sm Sample number
Clark K1 K2
0-10 <LOD
Cr 200 <LOD
0-10 1.67
Cu 20 1.52
. 0-10 0.586
Ni 40 0.194
Co ] 0-10 0.289 0.238
0-10 2.32
Zn 50 1.34
cd 05 0-10 <LOD 0.0285
Pb 10 0-10 1.64 1.87

As can be seen from Table 1, no traces of chrome were found in both sections. While the amount of
copper clark is 20 mg / kg, it fluctuates between 1.52-1.67 mg / kg. The migration of nickel and cobalt
is not going well. Abnormal migration of micronutrients is also reflected in other micronutrients. The
amount of zinc is in the range of 1.34-2.32 mg / kg, and the amount of lead is in the range of 1.64-1.87
mg / kg. Although no traces of cadmium were observed in 1 section, it is 0.0285 mg / kg in 2 sections.
For this reason, it is important to carry out urgent rehabilitation work on the lands of Gubadli region. In
this case, plants, mineral fertilizers, vermicompost and manure can be used. The use of plants to clean
up polluted environments is not a new concept. About 300 years ago, it was suggested that plants be
used to treat wastewater (Hartman, 1975).
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Gubadli district was established in 1933. There are 1 city (Gubadli) and 94 villages in the district. The
population of the region was mainly engaged in agriculture and animal husbandry. Land reclamation is very
important for the population to re-engage in agriculture. Gubadli region was occupied by Armenian armed
forces on August 31, 1993. In 2020, the brave Azerbaijani army liberated the city of Gubadli from
occupation[6].
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TEMPERATURUN OLCULMOSI NOZORIYYOSINO METODIK YANASMA

L E.Y.Bagisov, > N.S.Iskandarov, °E.B.Isgandarzada
YADNSU, Informasiya texnologiyalar: va idaraetma fakiiltasi, ““Cihaz miihandisliyi” kafedrasi
2ADNSU, Informasiya texnologiyalar: va idaraetma fakiiltasi, “Cihaz miihandisliyi” kafedrasi

3A7TU, Masingayirma va robototexnika fakiiltasi, “Magingayirma texnologiyast” kafedrasi

XULASO

Bildiyimiz kimi, temperatur 6lgmolori zamani termociitlordon shamiyyatli gokildo istifado edilir.
Texnoloji 6l¢gmalorin, xiisusila do temperatur 6lgmalorinin ayrilmaz hissasi olan miixtslif tip termociitlor
genis metroloji xarakteristikaya sahibdirlor. Termociitlor diferensial cihaz oldugundan, termociit
vasitosilo texnoloji proseslorin temperaturunun toyin edilmosi zamani doqiq miitlogq temperatur
gostaricisini oldo etmok iiclin istinad qovsagmin temperaturu bilinmolidir. Termociit vasitasilo
temperatur toyin edilorkon termociitiin miixtalif tipli iki elektrodu torofindon yaradilan gorginliyi dogiq
temperatur gostaricising ¢evirmok gorginlik signalinin kicik olmasi, temperatur-garginlik slagssi geyri-
xattiliyi vo s. kimi bir ¢ox sabablora gora miixtalif problemlor yaranir. Todqiqat isi zamani bu kimi
problemlor arasdirilmis vo termociit vasitasilo temperaturun 6l¢iilmasi nazariyyasi tohlil edilmisdir.

Acar sozlari: metroloji toaminatin tokmillosdirilmasi, 6l¢ma vasitalari, 6lgma nozariyyssi, termociitlar,
termodinamika, temperatur, 6lgma.

GIRIS

Termociit temperaturun 6l¢iilmasi tigilin istifads olunan sads vo genis sokilds istifads edilon temperatur
6lgma vasitasidir. Aparilmig tadqigat isi zamani termociitlorin asas icmali aragdirilmig, konstruksiya
baximindan qarsilasilabilon timumi ¢atinliklori tosvir edilmis va iki signal vaziyyatinin hollini toklif
edilmigdir. Birinci hall yolu istifads rahatlig1 ii¢iin ham istinad-birlogmasinin kompensasiyasini, hom da
signal vaziyyatini tok analog IC-da birlosdirir; ikinci hall yolu isa daha ¢ox ¢eviklik vo dagiglik
prinsipina asaslanaraq rogomsal ¢ixis temperaturunun toyin edilmasini tomin etmok iigiin istinad-
birlosmasinin kompensasiyasini signal vaziyyatindon ayirir.

Sokil 1-do gostarilon termociit 6l¢ii birlosmasi (“gaynaq”) adlanan bir néqtads bir-birina birlosdirilmis
iki forgli metal nagildon ibaratdir. Nagillorin birlosdirilmadiyi diger ucu, adston misdon hazirlanmis
signal vaziyyatino dovra izlorine baglanilir. Termociit metallart vo mis izlori arasindaki bu birlogmo
istinad birlosmo adlanir. Texnoloji 6lgmalor zaman1 asason "isti qovsaq™ va "soyuq qovsaq" anlayislari
avazins yuxarida qeyd edilmis "6lgma qovsagi" vo "istinad qovsagl" terminlorindon daha ¢ox istifads
edilir. Istinad qovsaginda yaranan gorginlik hom &lgma qovsaginda, hom do istinad qovsagindaki
temperaturdan asilidir. Termociit miitloq temperatur 6lgmo cihazi deyil, diferensial cihaz oldugundan,
doqiq temperatur gostaricisini alda etmok tigiin istinad qovsagimin temperaturunun miioyyan edilmasi
ohomiyyatli masaladir. Bu proses istinad qovsagi kompensasiyasi (soyuq kegid kompensasiyasi) kimi
gobul edilmisdir.
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Sakil 1. Termociit konturunun sxemi

Termociitlor genis temperatur diapazonunun yiiksok dagigliklo vo gonastli 6lgiilmasi liclin sonayedo
istifadosi genislonmisdir. Sonayedo su gazanlarinda, su qizdiricilarinda, sobalarda vo toyyaro
miiharriklorinds tagribon +2500 °C-o godor miixtalif diapazonlarda temperaturun tayin edilmasi
moqsadils istifads olunur. Termociitlordon on ¢ox istifads ediloni —200 °C-don +1250 °C-dok 6lgma
diapazonu ilo Chromel vo Alumel (miivafiq olaraq, tarkibinds xrom, aliiminium, manqgan va silikon olan
ticarot markali nikel arintilari) ibarat K tipli termociitlordir. Termodinamik temperatur 6lgmalori zamani
termociitlora istiinliik verilmasinin bir sira sabablori vardir. Bu sababloro asagidakilari misal gostora
bilarik.

- genis temperatur diapazonu. Kriogenlordon tutmus reaktiv mitharrik islonmis qazlara qodor
praktik temperatur diapazonlarina termociitlor istifads etmoklo temperature toyin etmok olar. istifado
olunan metal nagillordon asili olaraq, termociitlor -200 °C ilo +2500 °C diapazonunda temperaturu
6lgmays gadirdir.

- mohkomlik. Termociitlor zarbo va vibrasiyaya qarst davamli va tohliiksli miihitlords istifads
iclin uygun olan méhkam cihazlardir.

- stiratli reaksiya. Kig¢ik olduglarina v asagi istilik tutumuna malik olduglarina géra termociitlor
temperatur doyisikliklorine, xiisuson do hissetmo qovsagina moruz qaldigda siiratlo reaksiya verirlor.
Onlar bir ne¢a yiliz millisaniys arzinds siiratlo doyison temperaturlara cavab vers bilma xiisusiyyatino
malikdirlar.

- 0z-6ziino isitmonin olmamasi. Termociitlor hoyacanlanma giiciino ehtiyac duymadigindan,
onlar 6z-6ziine qizmaga meyilli deyillor vo mahiyyat etibarilo daha tohliikesizdirlor.

Termociitlorin yuxarida geyd edilmis miisbat toroflori ilo yanasi bir sira manfi toroflori do vardir. Moanfi
toraflorine asagidakilart misal gostormak miimkiindiir.

- miirakkob signal vaziyyati. Termociit gorginliyini laziml temperatur gostoricising g¢evirmok
tigtin ohomiyyatli signal vaziyyati lazimdir. Onoanavi olaraq, signalin vaziyyatinin dogigliyini asagi salan
Xotalara yol vermamok dizayn etmak ii¢iin boyiik maliyys talob olunur.

- dagiglik. Metallik xassalorine gora termociitlora xas olan geyri-dagigliklora slavs olaraq,
termociitlorlo 6l¢mo zamani referans ndqtalorin temperaturunda yaranan 1°C-don 2°C-dok olan xotalari
misal gostarmok olar.

- korroziyaya hassasliq. Termociitlor iki forgli metaldan ibarot oldugundan, bazi miihitlordo
zamanla bas veran korroziya dogigliyin asagi diismasi ilo naticalons bilor. Belalikls, termociitlorin
miitomadi olaraq texniki baxima ehtiyaci vardir.

- sas-kiiya hassasliq. Mikrovolt soviyyali signal dayisikliklorini 6lgarken elektrik vo magnit
sahalorindon golon sos-kily problem yarada bilor. Termociitds elektron gobuledicisinin biikiilmasi
magnit sahasinin gabulunu xeyli azalda bilor. Qoruyucu kabeldan va ya metal boruda islayan nagillordan
istifada vo goruyucu elektrik sahasinin tutulmasimi azalda bilor. Olgmo cihazi, xattin tezliyindon (50
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Hz/60 Hz) vo onun harmonikasindan giiclii sokildo imtina etmoklo, ya aparat, ya da program tominati
ilo signal filtrasiyasini tomin etmalidir.

Yuxarida geyd edilmis moanfi istigamotlorlo yanas1 hom do termociitlorlo temperaturun tayin edilmasi
baximindan bir sira gatinliklor vardir. Termociit torafindon yaradilan goarginliyi dogiq temperatur
gostaricisina ¢evirmok bir cox sabablors gors asan deyil. Bu sobablora garginlik signalinin kigik olmast,
temperatur-gorginlik olagesinin geyri-xatti olmasi, referans néqtorlorinin kompensasiyasiin tolob
olunmasi va bununla da termociitlords torpaglama probleminin yaranmasini géstarmoak olar. ©n ¢ox
yayilmig termociit névlari J, K vo T-dir. Onlarin gorginlik signali ¢ox kigikdir vo otaq temperaturunda
onlarin gorginliyi miivafiq olaraq 52 uV/°C, 41 pV/°C va 41 nV/°C-ds dayisir. Digor daha az yayilmis
novlori eyni temperaturla daha kigik gorginliys malik olur. Bu kigik signal analogdan ragomsal
gevrilmadon avval yiiksok gazanc moarholasi tolob edir. Asagida geyd edilmis codval 1-do miixtalif
termociit tiplarinin hossasliglart miiqayiso edilmisdir.

Cadval 1.

25°C-do miixtalif termociit névlari tiglin Seebeck omsali

Termociit Tipi Seebeck amsal (uV/°C)

E 61
J 52
K 41
N 27
R 9

S 6

T 41

Gorginlik signali kigik oldugundan, Kifayat gadar sads signal vaziyyati sxemi adaton toxmini olaraq 100
Vo ya daha ¢ox gazanc tolob edir. Daha ¢atin ola bilacok faktiki signali termociit tellorinds yigilan sos-
kiiydon ayirmaqdir. Termociit tellori uzun olmasi sabobindon elektrik sos-kiiyli miihitlordan kega bilir.
Bunun naticasinda do aparatlarda yigilan sos-kiiy kigik termociit signalini asanligla tistaloya bilar.

Signalin sas-kiiydon ¢ixarilmasi {igiin adoton iki yanasmadan istifado edilir. Birincisi, signali
giiclondirmok {i¢iin cihaz giiclondiricisi kimi diferensial giris giiclondiricisindan istifads etmokdir. Sas-
kiiyiin cox hissasi hor iki nagildo goriindiiyii iiin diferensial sokilda 6l¢gmoa onu aradan qaldirir. ikincisi,
diapazondan konar sos-kiiyii aradan qaldiran asagi kegid filtridir. Asag: otiirticii filtr hom giiclondiricido
diizoltmoya sobob ola bilocok radiotezlik miidaxilasini (1 MHz-don yuxart), hom da 50 Hs/60 Hs (enerji
tochizat1) ugultusunu aradan galdirmalidir. Radiotezlik miidaxilasi tiglin filtri giiclondiricidon qabaga
yerlosdirmak vacibdir (vo ya siiziilmiis girislori olan giiclandiricidon istifado etmoklo). 50 Hs/60 Hs
filtrinin yeri ¢ox vaxt kritik deyil - o, giiclondirici vo ADC arasinda yerlogdirilon, sigma-delta ADC-nin
bir hissasi kimi orta filtr olaraq daxil edilmis RFT filtri ilo birlagdirila bilor vo ya program tominatinda
programlasdirila bilar.

Referans noqtalarinin kompensasiyasi.

Miitlaq temperaturun daqiq oxunusunu alda etmok ii¢iin termociitiin referans ndqtalarinin temperaturu
bilinmalidir. Bu proses termociitlar ilk dofa istifads edildikdan sonra referans noqtalorini su hamaminda
saxlamagla reallagdirilir. Sakil 2-da bir ucu namalum temperaturda, digar ucu iss su hamaminda (0 °C)
olan termociit dévro tosvir edilmisdir. Bu tisul miixtalif termociit névlarini hortorofli xarakterizo etmok
tictin istifads edilmisdir, belaliklo demak olar ki, biitiin termociit codvallori referans temperaturu kimi
0°C-dan istifads edir.
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Sakil 2. ©sas domir-sabit termociit sxemi

Termociitiin referans néqtalorini su hamaminda saxlamaq bir gox 6lgma sistemloari liglin praktik deyil.
Oksar sistemlor bunun avazins referans noqtalarinin kompensasiyasi adlanan texnikadan istifado edir
(hamginin soyuq kegid kompensasiyasi kimi do taninir). referans néqtalorinin temperaturu temperatura
hassas olan basqa bir cihazla - adoton IC, termistor, diod vo ya RTD (miiqavimot temperaturu detektoru)
ilo 6lgiiliir. Termociitiin gorginliyinin oxunusu daha sonra referans noqtalorinin temperaturunu oks
etdirmok 1i¢iin kompensasiya edilir. Referans noqtalorinin miimkiin gadar dogiq oxunmasi vacibdir -
referans noqtalari ilo eyni temperaturda saxlanilan daqig temperatur sensoru ilo referans nogtalarinin
temperaturunun oxunmasinda hor hansi bir sohv birbasa termociitiin son oxunusunda goriinacak.

Referans temperaturlar1 6l¢gmok tiglin miixtalif sensorlar mévcuddur:

NOTICO

Termociitlor Kifayat godor genis temperatur diapazonunda méhkom temperaturun 6l¢iilmasini toklif edir,
lakin dizayn etibar1 vo doaqiqlik arasinda tolob olunan uzlagmalara goro onlar tez-tez temperaturun
Olglilmasi t¢lin ilk secim deyillor. Bu magalo bu yaranan ¢atinliklori hall etmayin somarsli yollarini
toklif edilir.

Birinci holl aparat osasli analoq referans noqtalorinin kompensasiya texnikasi vasitasilo 6lgmoanin
miirokkabliyini azaltmaga yonalmisdir. Bu, AD8495 termociit giiclondiricisi tarafindan tomin edilon
integrasiyaya osaslanaraq, ¢ox miixtalif mikrokontrollerlorin analoq girisino gidalana bilon 5 mV/°C
¢ix1s signali yaradan heg bir program tominati tolob olunmayan sado signal zanciri ilo naticalonir.

Ikinci hall on yiiksok dogigliklo lgmoyi tamin edir vo hamginin miixtalif termociit tiplorinin istifadesing
imkan verir. Programa oasaslanan referans noqtalorinin kompensasiya texnikasi, bu giina gadar olds
edilondan daha doqiq referans néqgtalarinin kompensasiyasinin 6lgiilmoasini tomin etmak ti¢iin yiiksok
doagiqlikli ADT7320 ragomsal temperatur sensoruna asaslanir. ADT7320 tam kalibrlonmis vo - 40°C ilo
+125°C temperatur diapazonunda toyin edilmisdir. Tamamilo soffafdir, ononovi termistor vo ya RTD
sensorunun O6l¢iilmasindan fargli olarag, 0 na 16vhanin yi1gilmasindan sonra kalibrlomani talob edir, na
do kalibrlonmo omsallar1 va ya Xattilogdirmoa prosedurlari ilo prosessor va ya yaddas resurslarini istehlak
etmir. Yalnmz mikrovatt giicii istehlak edarak, ananavi rezistiv sensor hallorinin diizgiinliiyiine Xaloal
gotiran 6ziint qizdiran problemlardan qaginir.

ODOBIYYAT

1. N.H.Farzans, Q.X.Oliyev, H.C.Coforov, R.Q.Haciyev. Standartlasdirma, sertifikasiya vo
metroloji tominatin asaslari. ADNA, Baki, 2002, 341 sah.

2. E.B.Isgondorzado, Z.Y.Aslanov. Olgma va nazaratin iisul va vasitolori. Baki, Vektor, 2017,
327 soh.

PROCEEDINGS BOOK 183 www.scienceazerbaijan.org/karabaghcongress



KARABAKH
III. INTERNATIONAL CONGRESS OF APPLIED SCIENCES
"YEAR OF SHUSHA- 2022"
June 7-10, 2022 Karabagh/Azerbaijan

3. Thomas W. Kerlin, Mitchell Johnson. Praktik Termociit Termometrlori, ikinci Nosr 2-Ci
Nasr
4, G. W. Burns and M. G. Scroger KalibrlomaTermociitlori voTermociitlorin materiallari.

NiST-in xiisusi nosri.
Bolgo: Avtomatika vo informatika bdlmasi.

Royei: AzTU, “Masinqayirma texnologiyas1” kafedrasi, Prof. Isgondorzads E.B.

PROCEEDINGS BOOK 184 www.scienceazerbaijan.org/karabaghcongress


https://www.amazon.com/Thomas-W-Kerlin/e/B00ANRRAAS/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Mitchell+Johnson&text=Mitchell+Johnson&sort=relevancerank&search-alias=books

KARABAKH
ITII. INTERNATIONAL CONGRESS OF APPLIED SCIENCES
"YEAR OF SHUSHA- 2022"
June 7-10, 2022 Karabagh/Azerbaijan

PARAMETRIK DENKLEMLERLE SiKLOIDAL KREMAYER DUZ DiSLININ iNSASI VE
SOLIDWORKS TABANLI TASARIMI

CONSTRUCTION AND SOLIDWORKS-BASED DESIGN OF CYCLOIDAL RACK GEAR WITH
PARAMETRIC EQUATIONS

Mehmet Sinan CETIN © Mahir UZUN
Inénii University, Department of Mechanical Engineering Malatya, TURKEY

OZET

Bu ¢alisma, sikloidal kremayer diiz dislinin, gergek sikloid egriler yardimiyla dogru bir sekilde nominal
seklinin Solidworks tabanli tasarimi igin gergeklestirilmistir. Sikloidal kremayer diiz dislinin, dis
profilinin insasinda egrilerin parametrik matematiksel denklemleri kullanilmus, sikloidal kremayer diiz
dislinin parametrik geometrik CAD modeli elde edilmistir. CAE yazilim imkanlart ile dislilerin
parametrik tasarimi daha kolay hale gelmistir. Yaygin kullanima sahip olan konvansiyonel evolvent diiz
ve helis dislilerin yetersiz oldugu 6zel durumlarda 6nemli bir alternatif olma potansiyeline sahiptirler.
Sikloidal digliler, dis profilinden kaynaklanan geometrik avantajlara sahiptirler. Bu dislilerin
avantajlarindan en 6nemlileri olan yiik tagima kapasitesinin daha yiiksek olmasi, servis esnasinda daha
az giiriiltii tiretmeleri ve en dnemlisi agliitinasyon Onleyici dis formunun sagladigi geometrik avantaj
sayesinde aginma oranlart daha azdir. Bu geometrik avantajlar bu dislilerin iiriin yasam dongiilerinin
daha uzun olmasini saglamaktadir. Evolvent profile sahip diiz ve helis dislilerin, operasyonel
gereksinimleri ve beklentileri karsilamadigi 6zel durumlarda, sahip oldugu geometrik avantajlar1 bu
dislilerin kullanimini daha cazip hale getirmektedir. Gergek nominal sekle sahip dislilerin iiretilmesinde
ve bu dislilerin ger¢ek performanslarinin belirlemesinde; dislilerin dogru geometrik CAD modellerinin
ingas1 ve tasarimi ¢ok 6nemlidir. Bu motivasyonla gerceklestirilen bu ¢alismada, sikloidal kremayer diiz
dislinin dis profilinin ingasinda gergek sikloid egriler kullanilmistir. Sikloidal kremayer diiz dislinin, dis
profilinin nominal seklinin dogru tasarimi i¢in sikloid egrilerin parametrik matematiksel denklemleri,
Solidworks programinin denklemlerle egri olusturma pop-up mendsii yardimiyla sikloid egrilerle
olusturulmustur. Calismada, sikloidal kremayer dislinin dogru tasariminin agamalar1 yansitilmigtir. Bu
caligma sonucunda Solidworks yazilim imkanlar ile sikloidal dis profiline sahip kremayer diiz diglinin
nominal sekli dogru bir sekilde olusturulmustur.

Anahtar Kelimeler: Sikloidal Disli, Sikloidal Kremayer Disli, Parametrik Tasarim.

ABSTRACT

This study has been carried out for Solidworks-based design of the cycloidal rack and pinion spur gear
with the help of real cycloid curves in the correct nominal shape. Parametric mathematical equations of
the curves were used in the construction of the tooth profile of the cycloidal rack spur gear, and the
parametric geometric CAD model of the cycloidal rack spur gear was obtained. With the CAE software
facilities, the parametric design of gears has become easier. They have the potential to be an important
alternative in special cases where conventional involute spur and helical gears, which are widely used,
are insufficient. Cycloidal gears have geometric advantages due to their tooth profile. The most
important advantages of these gears are higher load carrying capacity, less noise during service, and
most importantly, less wear rates thanks to the geometric advantage provided by the agglutination-
preventing tooth form. These geometric advantages allow these gears to have a longer product life cycle.
In special cases where spur and helical gears with evolvent profile do not meet operational requirements
and expectations, their geometric advantages make the use of these gears more attractive. In the
production of gears with real nominal shape and in determining the actual performance of these gears;
The construction and design of accurate geometric CAD models of gears is very important. In this
study, which was carried out with this motivation, real cycloid curves were used in the construction of
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the tooth profile of the cycloidal rack and pinion gear. For the correct design of the nominal shape of
the cycloidal rack and tooth profile, the parametric mathematical equations of the cycloid curves were
created with the help of the Solidworks program's curve creation with equations pop-up menu. As a
result of this study, the nominal shape of the rack and pinion spur gear with cycloidal tooth profile was
created correctly with Solidworks software facilities.

Keywords: Cycloidal Gear, Cycloidal Rack Gear, Parametric Design.

1. GIRIiS

Endiistride yaygim kullanima sahip olan diiz ve helisel dislilerin karakteristik avantajlarinin yaninda
geometrilerinden kaynaklanan yapisal dezavantajlara sahiptirler. Diiz disliler i¢in diiz dis profillinin
iletim esnasinda aga ayni anda girmeleri sebebiyle giiriiltiilii ve titresimli ¢aligmalarina neden olurlar.
Helisel disliler ise agisal sekillendirilmis dis profili nedeniyle yataklarda eksenel yiikler olustururlar.
Giliniimiizde, artan rekabet ve performans talebini karsilamada bazi 6zellikleri bakimindan yetersiz kalan
evolvent dis profiline sahip diiz ve helis dislilere, sikloidal dis formuna sahip dislilerin geometrik
avantajlari, onemli bir alternatif haline getirmektedir. Bu avantajlardan en 6nemlileri olan yiik tagima
kapasitesinin daha yiiksek olmasi, servis esnasinda daha az giiriiltii {iretmeleri ve en Onemlisi
agliitinasyon oOnleyici dis formunun sagladigi geometrik avantaj nedeniyle asinma oranlarinin daha
azdir[1]. Bu nedenle iiriin yasam dongiilerinin daha uzun olmasi, bu dislilerin operasyonel gereklilikleri
karsilamayan konvansiyonel dislilerin yerine kullanimini cazip hale getirmektedir[2]. Sikloid disliler bu
giin yaygmn kullanima sahip olan konvansiyonel evolvent profile sahip dislilerin 6nciilleridir[3].
Evolvent dis profilinin ortaya ¢ikmasi sonrasinda bu dis profilinin sahip oldugu avantajlar ve asir1
standardizasyonu sikloidal dislileri atil kalmalarina neden olmustur[4]. Sikloidal dis yan profili konveks
ve konkav iki egri formdan olustuklarindan bu dislilerin iiretim zorlugu atil kalmalarindaki bir diger
etmendir. isleme teknolojileri ve sanal miihendislik yazilimlarindaki gelisimine paralel olarak, 5 eksen
CNC tezgahlarinda kompleks geometriye sahip dislilerin basarili bir sekilde iglenmelerinin miimkiin
oldugu gergeklestirilen ¢aligmada ortaya konulmustur[5],[6]. Endiistriyel diinyada ve miihendislikte
dislilerde dogru tasarimi ve malzeme se¢imi mekanik, tribolojik ve dinamik performans 6zelliklerinin
belirlenmesi i¢in gerceklestirilen test sonuglarinin gercekligi ve gecerliligi iizerinde 6nemli bir rol
oynamaktadir. 3D CAD arayiiz araglarla gergeklestirilen dogru tasarim, CAE liderligindeki verimli bir
analiz siirecine entegrasyonu kolaylastirir. Bu durumda tasarimi gergeklestirilen diglilerin dogru bir
seklide ve kisa biz siire igerisinde pazara sunulmasimi saglar. Literatiir taramasinda, sikloid dis
konfigiirasyonuna sahip kremayer dislilerin Solidworks tabanli parametrik tasarimini kapsayan bilimsel
caligmaya rastlanilmamigtir. Bu ¢alisma, sikloid dis konfiglirasyonuna sahip kremayer dislinin, dis
profilinin insasinda kullanilan egrilerin parametrik matematiksel denklemleri kullanilarak, Solidworks
tabanli parametrik geometrik CAD modelinin dogru bir sekilde nominal seklinin tasarimi igin
gercgeklestirilmistir.

2. MATERYAL AND METOD

Bir disli tasarimimin yapisal dinamik davranisini ve dayaniklilik performansini ger¢ekten iyi analiz
edebilmek ve performansi artirmak i¢in tasarim degisikliklerini kolayca yapabilir olmas1 gerekir. 3D
CAD ortaminda ki parametrik tasarim, geometrik modifikasyonlarin gerceklestirilmesine ve numerik
analiz yardimiyla, kritik 6neme sahip kok stres analizinin gergeklestirilmesine olanak saglar. Disli
mekanizmalarinin tasariminda fonksiyonel gereklilik olarak, sabit ¢evrim orani ile hiz iletimi igin
hareketin herhangi bir aninda temas noktasindaki miisterek normal yuvarlanma dairelerinin degme
noktasindan (yuvarlanma noktasi veya ani donme merkezi) ge¢mesi saglanmalidir[3],[7],[8]. Disli
temel yasasi olarak nitelendirilen bu hususu saglayan ¢ok sayida dis profili ingasinda kullanilan birgok
egri form mevcuttur. Pratikte digli cark imalatinda avantajlarindan dolay1 yaygin olarak, evolvent ve
sikloidal egri formlar1 kullanilirlar. Evolvent egri, ilk olarak C. Huygens tarafindan, bir daire iizerinde
acildiginda veya etrafina sarildiginda gerilmis bir ip pargasi iizerindeki bir noktanin geometrik yeri
olarak tanitilmustir (Sekil 2) [9],[10],[11],[12],[13],[14],[15]. Diger bir tanimda, bir daire {izerinde
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kaymadan yuvarlanan bir dogru iizerindeki bir noktanin geometrik yerinin meydana getirdigi egriye
Evolvent, egri denir [7],[8],[16],[17],.

o

Sekil 1. .Evolvent Egri formu[7],[8],[16],[17],[18]..

Bir dairenin bir dogru iizerinde kaymadan yuvarlanirken, daire iizerindeki bir noktanin geometrik yeri
Sikloid egri olarak tanimlanmustir (Sekil 2) [8],[16],[17],[7].[19].

Y

A

>» X

0 2ma

Sekil 2. Sikloid Egri formu[7],[8],[16],[17][20].

Bir dairenin bagka bir daire tizerinde kaymadan yuvarlanmasi ile daire {izerindeki bir noktanin geometrik
yeri Episikloid egri olarak tanimlanmistir (Sekil 3). Episikloid egriler astronomide yaygin kullanilirlar
[81.[16].[17].[7].[21].
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Sekil 3.Episikloid Egri formu[7],[8],[16],[17].[22].

Bir dairenin bagka bir daire iginden kaymadan yuvarlanmasi ile daire iistiinde bir noktanin geometrik
yerinin meydana getirdigi egriye de Hiposikloid egri denir (Sekil 4) [7],[8],[16],[17].
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Sekil 4. Hiposikloid Egri formu [7] [8],[16],[17][23].

Parametrik tasarimi gerceklestirilen, sikloidal dis konfigiirasyonuna sahip kremayer diglinin temel
biiytikliikleri, Evolvent dis profiline sahip disli standarti 1ISO 53, 1998'e gore hesaplanmistir [24].
Kremayer dislilerdeki temel biiyiikliikler Sekil 5 iizerinde gosterilmistir

p=am

Lo
=
t

p/
ap

(Ll
p 2,
W u,
) s
2
Oy /
Sekil 5. Kremayer disli temel biiyiikliikleri[3].
hg=m (1)
t=7mm (2
hf =1,25m 3)
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p=103m 4

Bu ¢aligmada sikloidal kremayer dislinin tasarimi i¢in digli modilii m=4mm ve dis sayis1 Z=25 olarak
belirlenmis ve tiim hesaplar bu degerler referans aliarak hesaplanmistir.

2.1. Sikloidal Dislinin insas

Makine ve sistemlerde kullanilan diglilerin, CEA imkanlari ile dogru tasarimi, gergeklestirilen niimerik
analiz, imalat ve karakterizasyon test sonuglarimin kisa siire i¢inde elde edilmesine imkan saglar. Bu
bakimdan ¢alismada sikloidal dislinin SolidWorks’te dogru bir sekilde 3D CAD modeli tasarimi igin
sikloidal dislinin insasinda parametrik denklem odakli sikloid egriler kullanilmistir. Sikloidal kremayer
diglilerin dis yan profili iki ayr1 dairenin boliim dairesi tizerinde ve altinda hareketi ile olusan sikloid
egrilerden olusturulur[7]. Sekil 6’de kremayer dislinin taksimat dogrusu altinda ve tizerinde hareketi ile
dis yan profilinin olusturulmasi gosterilmistir.

ROLLING CIRCLE
FOR FACE

ROLLING CIRCLE
FOR FLANK

Sekil 6. Sikloidal kremayer disliler icin profillerin iiretilmesi.[7]
2.1.1. Sikloid Egrinin Parametrik Denklemlerinin Uretimi

Sikloid egrinin tanimindaki direnin hareketinin herhangi bir anindaki “A” noktasinin kartezyen
koordinatlardaki konumu, trigonometrik bagmtilar yardimiyla parametrik denklemler olarak
tiretilmistir (Sekil 8).
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Sekil 7. Sikloid egrinin hareketin herhangi bir anindaki geometrik modeli[20]

ACO ii¢geninden;

a=rcos6 (5)
b=rsin6 (6)
Buradan,

s=rf @)
XxX=s—b=1r0—rsind =r(0 —sinb) (8)
y=r—a=r—rcos =r(l—cosf) 9)

Bu yiizden Sikloid egrinin parametrik denklemi, 0 < 6 < 27 sinir sartlarinda;
x =10 —sinf) (10)
y=r(1-sin0) (11)

Sikloidal dis konfigiirasyonuna sahip kremayer dislinin Solidworks ortaminda tasarimi i¢in disli dis
profilinin ingas1 igin gerekli olan Sikloid egrinin olusturulmasinda kullanilan, (10), (11) no’lu parametrik
denklemler elde edilmistir.

3. BULGULAR ve TARTISMA

Sikloidal kremayer dislinin tasariminin ilk agamasinda, Solidworks ¢izim meniisiinden dikdortgen pop-
up meniisii kullanilarak, dislinin ana govde profili olusturulmustur. Daha sonra modiil (m=4) mm degeri
ve dis sayis1 (Z=25) referans alinarak, hesaplanan disli temel biyiikliikleri formiil (1), (3) yardimiyla
taksimat ve dis dibi hatt1 belirlenmistir (Sekil 8).
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Sekil 8. Sikloidal disli silindirik ana gévde kati modeli CAD gorseli.

Bir sonraki asamada dis boslugu profilinin formlandirilmasi i¢in kullanilan, sikloid egrilere ait olan (10),
(11) no’lu denklemler dis yan yiizeyi i¢in gerekli sekilde diizenlenerek, bir dis boslugunu olusturmak
icin Solidworks’iin denklemlerle egri olusturma meniisiine yerlestirilmistir. Dislinin her bir yan ylizeyini
olusturmakta kullanilan dort ayr parametrik denklem ¢iftine dayali geometrik 3D CAD hedef modeli
olusturulmustur (Sekil 9). Dis boslugunu olusturmak i¢in kullanilan farkli yonde hareket eden daireler
tarafindan meydana getirilmis sikloid egrilerden olustugunu gdsteren, pargali yan yiizeyi sekil 9’da
gosterilmistir.

x =1r(6 — sinf)

Sekil 9. Sikloidal kremayer disli dis boslugunun parametrik denklemler kullanilarak olusturulan
geometrik modeli.

Daha sonra disli boslugunun kati modelini olusturmak i¢in Solidworks ekstriizyonla kes pop-up
mendiisii kullanilarak, bir dis bosluguna ait katt model elde edilmistir (Sekil 10).
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Sekil 10. Sikloidal konfigiirasyonuna sahip kremayer dislinin bir dis bosluguna ait kati modeli.

Daha sonra (4) no’lu denklem ile hesaplan dis dibi radyusleri Solidworks unsurlar “Radius” pop-up
menusu kullanilarak olusturulmustur.

Sekil 11. Sikloidal digli dis dibi radyuslerinin olusturulmast.

En son asamada elde edilen bir dise ait dis boslugu, Solidworks dogrusal ¢ogaltma pop-up mentisii
kullanilarak, sikloidal kremayer dislinin parametrik geometrik modeli elde edilmistir (Sekil 12).
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Yon1

s&ralama; | 12,56637061mm

Ornekler:| 23

Sekil 12. Bir dise ait dis boslugunun, Solidworks dogrusal ¢cogaltma pop-up meniisii ile cogaltiimasi.

Sikloidal dis konfigiirasyonun sahip Kremayer dislinin insasinda kullanilan sikloid egrilerin parametrik
denklemleri kullanilarak Solidworks tabanli parametrik geometrik 3D CAD hedef modeli elde edilmistir
(Sekil 13).

.

Sekil 13. Sikloidal kremayer digli Cad ortamindaki tasarim gorseli

Gergeklestirilen bu parametrik 3D CAD tasarimla disli tizerinde farkli modifikasyon yapilabilir olma

esnekligine ulasilmis, montaj ve diger hareket simiilasyonlar1 gibi ¢alismalarin kolaylastiriimasinin 6nii
acilmustir (Sekill4).

Sekil 14. Yiizey siireksizligi giderilmig disli dis profili

4, SONUCLAR
Bu ¢aligmadan sonuglari elde edilmistir;,

o Gergeklestirilmis olan bu parametrik tasarim ile Sikloidal dis konfigiirasyonun sahip kremayer
dislinin insasinda kullanilan sikloid egrilerin parametrik denklemleri kullanilarak Solidworks tabanli
parametrik geometrik 3D CAD hedef modeli olusturulmustur

o Tasarimda kullanilan; dogru tiiretilmis parametrik denklemler ve Solidworks meniilerinin
kullanilmasi, dogru hedef modelin elde edilmesinde hayati neme sahiptir.
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. Tasarimi gergeklestirilen Sikloidal dis konfigiirasyonuna sahip kremayer disli niimerik
analizleri ile interaktif tasarim kolayligina ulagilmistir.

. Gergeklestirilen bu parametrik 3D CAD tasarimla disli {izerinde farkli modifikasyon
yapilabilir olma esnekligine ulasilmis ve diger ¢caligmalarin kolaylastirilmasinin 6nii agilmstir.
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QARABAGIN NADIR TULIPA L. VO IRIS L. NOVLORINIiN QORUNMASI

Lalo Kamal Dadasova
Tohsil Nazirliyi Respublika Usag-Ganclor Inkisaf Markazi

Direktor miiavini, b.ii.f.d.

XULASO

Isgaldan azad olan torpaglarimizin tobii ehtiyatlarinin dyranilmasi va bioloji miixtalifliyinin barpasi
mithim masalalordon biridir. Zaforli yurdumuzun zongin bitki ortiiyiiniin illor boyu harbi texnikanin
tocaviiziing, ganunsuz otarilmaya, ekoloji terrora vo vandalizmo maruz qalmasi nadir geofit bitkilarin
mohdud sayli lokalitetlorino monfi tosir gostorib. Hazirda Qarabag florasinin reabilitasiyasi
istigamatindo mithiim elmi-tadqiqat islori hoyata kegirilir. Azad edilmis orazilords vaxti ilo geyds alinan
geofit bitkilordon nadir Tulipa L. vo Iris L. novlerinin miasir vaziyystinin tadqiq olunmasi xiisusi
ohomiyyato malikdir. Yiiksok dekorativ xiisusiyyatlori, ekoloji tolerantligi, zongin novmiixtalifliyi ilo
forglonon Tulipa L. vo fris L. ndvlari seleksiya islori iiciin avazsiz genofonddur. Ekoside moruz qalmis
tobii bitki ortiiyilinds kigik lokalitetlords bitkilorin say1 vo doziimliiliik saviyyasi tolerantliq indeksindan
asilidir. Antropotolerantligi ilo segilon daglalasi va siison novlori bitki qruplasmasina insan amilinin tosir
gliclinii miioyyan etmoya imkan verir. Nadir geofitlorin reabilitasiyast mogsadilo daglaloesi vo siison
novlarinin  nobatat baglarinda, tocriibo saholorinds artirilmast vo tiikendiklori tobii orazilords
reintroduksiyasi toklif olunur.

Acar Sozlar: Nadir geofitlor, lokalitet, reintroduksiya

GIRIS

Basoariyyato garsi an agir cinayat sayilan horbi tacaviiz naticasinds yurdumuzun tobioti uzun illor ekoloji
terrora moruz galmigdir. Azorbaycanin on gozol gusslorindon biri olan Qarabagin zongin tabii
ehtiyatlarinin diismon torafindon istismar edildiyi dévrds bir ¢ox nadir bitki névleri mohv edilmisdir.
Tabii landsaftlara antropogen tazyigin giiclonmoasi bitkilorin biomiixtslifliyinin tiikonmasina va yayilma
arealinin itirilmasinoa gatirib ¢ixarmugdir. Tobii ekosistemlorin deqradasiyasina sobob olan ekosid ilk
novbado atraf miihitin ekoloji tohliikasizliyi tgilin ciddi tohliiko yaratmisdir. Diigsmonin agir horbi
texnikasi, qadagan olunmus ag fosforlu silahlar, zoharli tullantilar, qanunsuz otarilma, ot bigini vo
gosdoan toradilon yanginlar fitosenozlara boyiik zorar vurmusdur. Geofit bitkilardon Tulipa L. va Iris L.
cinsino aid nadir novlorin tokamiil prosesindo tarixon moskunlasdigi torpaqglarda horbi miidaxilonin
yaratdigr neqativ dayisikliklor bitkilorin kicik lokalitetlorino ciddi tosir gostormisdir. Zaforli
yurdumuzun azad olunmus orazilords digor bitki novlari ilo yanasi, nasli kasilmokda olan geofitlorin
monitoringina va reabilitasiya todbirlorinin hayata kegirilmasina zarurat yaranmigdir.

Olkomizds 9 daglalosi vo 25 siison ndviino tesadiif edilir. Azorbaycanin “Qirmizi Kitabi”nin (2013)
ikinci nosrino 8 Tulipa L. ndvii vo 15 Iris L. novii daxil edilib. Tulipa L. va Iris L. cinsino aid geofitlorin
mohdud sayli senopopulyasiyalarina Boylik vo Kigik Qafgazin asagi vo orta dag qursaginin dagh
yamaclarinda, yovsanli-efemerli, ¢imli-taxilli quru bozqir, mixtslifotlu-taxilli ¢gomoanlosmis bozqir,
subalp comanliklori kimi bitki formasiyalarinda rast galinir. Geofitlorin Yer tizorinds yayilmasin tohlil
edorkon akademik A.A.Qrossheym onlarin mohdud areala malik stenotop bitkilor oldugunu, homg¢inin
Qafqazin bitki drtiiyiiniin formalasmasinda On Asiya bitki qruplarinda Liliaceae Juss. vo Iridaceae Juss.
fosilosindan olan geofitlorin stiinliik togkil etdiyini geyd edib. Bu dstiinliik bitkilorin soganaq vo
kokiimsov formasinda olan yeralt1 organlarinin torpaqdan asililigi ilo izah olunur [1, 2].

Elmi manbalors asason Qarabagda vs isgaldan azad edilmis orazilords Tulipa L. cinsine aid 3 daglalasi
noviina va Iris L. cinsins aid 7 siison noviine tosadiif edilir. Bu novlora 6lkemizin diger regionlari ilo
yanasi Kicik Qafqazin asag1 vo orta dag qursaginin dasli, quru-otlu yamaclarinda, qayaliglarda, meso
talalarinda, kolluglarda, yovsanli-efemerli, ¢imli-taxilli quru bozqir bitki formasiyalarinda rast galinir
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[3, 5]. Hazirda Qarabagda vo azad edilmis digar arazilords floranin miiasir vaziyyatinin 6yranilmasi
mogsadilo hayata kegirilon tadbirlor digar bitki novlari ilo yanasi nasli kasilmoakds olan geofit bitkilarin
lokalitetlorinin todgiq olunmasina sorait yaradir. Vaxti ilo bu arazilords geyds alinmis nadir Tulipa L.
vo Iris L. novlarinin hazirki voziyyasti haqqinda elmi molumatlarin toplanmasi bitkilarin gorunub
saxlanmasinda shamiyyatlidir.

ARASDIRMALAR

Bitkilorin hoyat formalarinin ekoloji tosnifatina géra kriptofitlorin barpa tumurcugu torpagda olan
geofitlor qrupuna daxil olan daglalssi va siison novlari straf miihitin alverissiz tasirlorina davamliligr ils
forglonir. Orta miosendon baslayaraq geofitlorin bu srazilordo maskunlasmasi buzlasma dévriindon
sonra alp ¢omonliklorinin ¢6l fitosenozlari ilo ovoz olunmasi ilo slagodardir. Geofit bitkilor yeralti
soganaqlar vo kokiimsovlar vasitasilo erkon yazda siiratlo inkisaf edorok yay dovriine godor vegetasiyant
basa catdirirlar. VVegetasiyadan sonra yay va qis aylarinda yeralt1 “dinclik” dévriinds bitkilorin soganaq
Vo kokiimsovlarinda novbati ilin yazina qadar galocok orqanlarin formalagmasi prosesi gedir.

Tulipa L. cinsino aid névlar tobiotdo osason toxumla ¢oxalirlar. Bitkilorin ontogenezi bir nego
morholodan ibarstdir. Latent (I) - endogen dinclik doévriindo toxumlar 1-7 il miiddstindo ciicorma
gabiliyyatini saxlayir. Yuvenil (j) marhalods toxumlardan ilk ciicortilor inkisaf edir. Ilk vegetasiya
dovriindos lepayarpagin torpagin dorinliyino dogru uzanan stolon adli ¢ixintistnin ucundak: borpa
tumurcugundan ilk ehtiyat pulcuguna malik soganaq inkisaf edir. /mmatur (im) marholoda bitkinin 1
assimilyasiya vo 1 alt yarpag inkisaf edir. Bu moarhalo ekoloji soraitdon asili olaraq bir negs il davam
edo bilar. Virginil (v) marhalods stolon vasitasils torpagin kifayat godor darinliyino dogru yerini doyison
soganaqlar artiq xarici tosirlordon miioyyon godor miihafizo olunur. Generativ (g) morhaloda
daglalasinin bir nego yarpagla shatslonmis reproduktiv gévdesi inkisaf edir. Borpa tumurcugunun
formalagmasi naticasinds bitkinin ana soganagi har il avozedici soganaq vasitasilo 6ziiniibarpa etmoklo
coxalir vo alverisli soraitdo uzun illor ¢igaklayib toxum verir. Generativ yas moarhalasinds olan fordlorin
zoiflomosi, ¢igayin, vegetativ inkisafin olmamasi vo soganagin ehtiyat pulcuqlariin qurumasi senil (s)
morholanin slamotlori kimi gobul edilir. ©ksar hallarda antropogen manssli mohdudlasdirici miihit
amillarinin tasiri naticasinds bitkilar senil moarhalays kegib mahv olur.

Geofit bitkilor yeralti orqanlarinda toplanan ehtiyat qida maddslorino goro miihitin ekstremal iqlim
soraitino yiiksok doaracods uygunlagmasi ilo saciyyalonir. Kaskin iglim doyismalori, intensiv giinog
radiasiyasi, giiclii kiiloklor va s. bitkilarin inkisafina mane olmur. Lakin insan amilinin tosiri altinda
fitosenozlarda Dbitki qruplasmasinda yaranmig fitosenotik olagelorin pozulmast vea landsaftin
deqradasiyasi noticasinda geofitlorin adaptasiya gabiliyyati giiclii tozyiqe moruz qalir. Straf miihitin
texnogen ¢irklonmosi naticasinda bitkilorin mohdud sayli lokal populyasiyalarinin davamliligi vo
novmiixtalifliyi azalir. Todgiqatlar gostarir Ki, antropogen tasirin giiclonmasi ontogenetik spektrin ilkin
morhoalasinda olan fordlarin mohv olmasina va biomiixtalifliyin itirilmasina sobab olur.

Nadir daglalosi vo siison novlorinin populyasiyalarinin miihitin stress toSirino uygunlasmasi mixtalif
amillordon asili olaraq dayisir. Mal-garanin intensiv otarilmasi zamani bitki ortitytiniin hadsiz doracada
seyralmaya baglayir vo orazinin bitki qruplagmasi ikinci tip bitkiliklo avoz olunur. Bu orazilords alag
otlarinin siiratlo yayilmasi fitosenozun bioloji miixtalifliyinin koskin azalmasina gatirib ¢ixarir. Otlag
yiikiiniin artmasi senopopulyasiyanin davamliligina manfi tasir edorak bitkilarin sayinin azalmasi va
ontogenetik strukturunun pozulmasi ilo naticalonir. Misahidolor gostorir ki, geofitlorin yeriistii
organlarmin inkisafi dovriinds aparilan otarilmalar bitkilarin tapdanib mohv olmasina sobob olur. Tabii
miihit amillarin tasirina davamliligi ilo farglonsa do bu névlar antropogen amilin birbasa vo dolayi tosiri
altinda arealinin, ontogenezin yas spektrinin Vo novmiixtalifliyinin itirilmasi sobobindan tiikkonmok
tohliikasi qarsisindadir [6, 7].

Qarabagda vo otraf orazilordo rast golinen Tulipa L. vo Iris L. cinsine aid névlor miixtolif illorda
tadqigatgilar tarafindon Gyranilorak bioekoloji xiisusiyyatlori tasvir edilib. Tulipa karabachensis Grossh.
(T.confusa Gabr.) - Azarbaycanin nadir, Conubi Qafgazin endemik néviidiir. Kigik Qafqazin orta dag
qursaginda (800-2300 m hiindiirlikds), Susada, Xocavend rayonunda (Ziyarot dagi) dash dag
yamaclarinda, qayaliglarda, mess talasinda vo kolluglarda rast gslinir, mezokserofitdir. [UCN Qirmizi
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Siyahisina gora “Molumat azlig1” kateqoriyasina aiddir - DD. Qarabag daglalasinin 15-20 mm ol¢iido
uzunsov-yumurtasokilli soganaqlari tiind qohvayi rongli dariyabanzar pilcuqlarla ortiiliidiir. 40-50 sm
hiindiirliikde govdasinds eni 15-30 mm, uzunlugu 40-50 mm olan 3 adod lansetvari, konarlar diiz yasil
yarpaglar1 vardir. Erkakcik saplari tozlugdan iki dofs uzundur. Cigakyanligi lagoklari oksar hallarda sar1,
nadir hallarda qirmiz1 rongds olur. Bitki aprel-may aylarinda ¢igokloyib meyva amalo gatirir [1, 5].

Elmi manbolords T.karabachensis noviiniin ilk dofo G Radde torafindon 1890-c1 ildo Qarabagin
conubunda tasvir edildiyi gostarilir («Dumi, 10.5.1890, ft. G. Radde, 76»). Akademik A.A.Qrossheym
1936-c1 ildo Susa otrafinda, Xocavond rayonunun Bino (Domi) vo Turssu (Lisoqorsk) kandlarinin
otrafinda toplanmig Tulipa karabachensis noviinii tosvir edarkon meso regionunda dasli yamaclarda,
meso talalarinda, dag kserofitlorinin frigana tipli bitki qruplasmasinda tosadiif edildiyini geyd edib.
Digor novlardon forgli olarag nishaton zorif, yasil rongli, enli, diiz konarli yarpaqlarina vo digor
olamatlorina gora T.karabachensis noviiniin daha goadim meso areallr bitki tipins aid olmasi gostarilib
[4].

T.karabachensis miialicavi shamiyyato malikdir. Bitkinin soganaqlarinda olan tulipin alkoloidi tirok
foaliyyatina qiivvatlondirici tosir gostorir. Xalq tobabatinds Qarabag daglalasinin soganaqlarindan sulu
¢ovhar va domloma soklindas tirok-damar xastaliklorinin miialicasinds istifads olunur [8].

Azarbaycanin bazi regionlari ilo yanasi Qarabagda vo azad edilmis orazilords digor nadir daglalasi va
stison novlarina da rast galinir:

> Tulipa schmidtii Fomin — Xocavand, Osgoran (Topxana), Cobrayil rayonu, Mazro kondi
otrafinda geyds alinib, mezokserofit bitkidir. IUCN Qirmizi Siyahisina géra “Tahliikali haddo yaxin
olanlar” kateqoriyasina aiddir — NT.

> Tulipa biebersteiniana Shult. et Shult. — Qarabagin conubunda, Murovdagda qeyds alinib,
mezokserofitdir (Qafqaz florasinin konspekti, 2006). ITUCN Qirmiz1 Siyahisina gora “Noasli kasilmaya
hassas olanlar” kateqoriyasina aiddir — VU A2c¢+3c.

> Iris caucasica Stev. (Juno caucasica (Hofmm.) Klatt.) — Ki¢ik Qafgazin simal vo morkazi
hissasinds, Conubi Qarabagda (Xocavond rayonu, Ziyarot dagi) geyds alinib, mezokserofitdir.
Azarbaycanin nadir, Qafqazin endemik noviidiir. TUCN Qirmizi Siyahisina gora “Tohliikali hadds yaxin
olanlar” kateqoriyasina aiddir — NT.

> Iris alekseenkoi Gross. — Murovdagin yamaclarinda da qeyds alinib, mezokserofitdir.
Azaorbaycanin nadir, Qafqazin endemik noéviidiir. IUCN Qirmizi Siyahisina gors “Kritik tohliike

> Iris iberica Hoffm. — Murovdagin yamaclarinda qeyds alinib, mezokserofitdir. Azorbaycanin
nadir, Qafgazin endemik néviidiir. TUCN Qirmizi Siyahisina goro “Nosli kasilmoys hassas olanlar”
kateqoriyasina aiddir — VU D2.

> Iris pseudacorus L. — Azarbaycanin nadir novii olub, Qarabagda (Susa), Murovdag osrazisinds
geyds almib, kriptofit (hidrofit) bitkidir, durgun sularda, bataqliq yerlards, comanliklards yayilib. IUCN
Qirmiz1 Siyahisina gora “Nosli kasilmoya hossas olanlar” kateqoriyasina aiddir —VVU Blab(iii) + 2ab(iii).

> Iris paradoxa Stev. — Azarbaycanin nadir, Qafqazin endemik noviidiir. Qarabagin conubunda,
Murovdagda rast galinir, mezokserofitdir (A.D. Mixeyev, 2004). IUCN Qirmiz1 Siyahisina gora “Nasli
kasilmaya hassas olanlar” kateqoriyasina aiddir — VU D2.

> Iris camillae Grossh. - Azorbaycanin nadir, Qafqazin endemik néviidiir. Murovdagda qgeydo
alimb, mezokserofitdir (A.D. Mixeyev, 2004). IUCN Qirmizi Siyahisina gora “Nasli kasilmaya hassas
olanlar” kateqoriyasina aiddir — VU D2.

> Iris helena C.Koch. — Qarabagin conubunda, Murovdagda da geyds alinib (A.D. Mixeyev,
2004).
> Iridodictyum reticulatum (Bieb.) Rodionenko (Iris reticulata Bieb.) — Azarbaycanin nadir

noviidiir. Qarabagda, Murovdagda qeyde alimib, kriptofit bitkidir. IUCN Qirmiz1 Siyahisimna gore
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“Tohliikali hadds yaxin olanlar” kateqoriyasina aiddir — NT (Qafqaz florasinin konspekti, 2006) [1, 5,
9, 10].

Son illordo aparilan todqigatlar nadir névlerin déziimlilik haddinin giymetlondirilmasinds yeni
yanagmalara imkan verir. Nadir ndvlorin azsayli lokal populyasiyalarinin tabii arazilords bir-birindan
tocrid olunmus kicik “adaciglar” soklinds yayilmasi onlarin davamliligina miioyyon tosir gostorir.
Miisahidolor gostorir Ki, bir-birindon uzagq mosafodo yerloson lokalitetlords bitkilorin say1 titkondikca
populyasiyanin atraf miihit tasirlorino davamliligi azalir. Orazidoki lokalitetlor arasindaki masafs vo
bitkilorin populyasiyada illik arttimi populyasiyanin davamliliginin géstarici kimi toyin edilo bilor.
Bitkilorin yayilma areali vo sayma asason lokal populyasiyanin 6lgiilari vo orta gostariclori miiayyan
edilir.

Tulipa L. va Iris L. cinsins aid geofitlorin bitkilorin say1 ve déziimliiliik saviyyasi tolerantliq indeksindon
asthidir. Miixtalif illordo digor orazilords biton nadir novlor tizorindo aparilan todgigatlar bitkilarin
yiiksok adaptasiya gabiliyyatina vo miioyyan ekoloji plastikliys malik olmasini géstorir. Todgiq olunan
novlor ekoloji doziimliiliikk amplitudasina géro stenobiont novlore aid edilir. Antropotolerantligi ilo
segilon daglalasi vo slison novlori bitki qruplagsmasina insan amilinin tasirinin giiciinii miiayyan etmoya
imkan verir. Tabii bitki qruplasmasinda bu ndvlarin moskunlagmasi fitosenozun antropogen tasira
davamliligmin gostaricisi hesab edilo bilor. Yas spektrinin tam tomsil olunmadig1 lokal populyasiya
miihitin olverigsiz tasirlorina garsi davamsiz olur. Lokalitetlordo nadir geofitlorin sayinin azalmasi
ekosistemin davamliliginin  zaiflomasini  vo antropogen tozyiqin giiclonmasini  gostorir. Bu
giymatlondirma tisulu vasitasilo ekosido moruz qalmis tobii bitki Ortiiyliniin antropogen tasiro qarst
doziimlilik haddini tayin etmok miimkiindiir.

Nadir geofitlorin toxum vo vegetativ organlar vasitasilo modoni soraitdo introduksiyasi bitkilarin
tobiotdo reabilitasiyasina sorait yaradir. Yiiksok dekorativ xiisusiyyatlori, ekoloji tolerantligi, zongin
névmiixtalifliyi ilo forglonon Tulipa L. vo fris L. novleri seleksiya islori iigiin ovozsiz genofonddur.
Isgaldan azad edilmis arazilordo biton nadir Tulipa L. vo fris L. novlorinin nobatat baglarinda, tacriiba
saholarinds miitoxassislorin nozarati altinda artirilmasi va tiikkondiklori tabii arazilords reintroduksiyasi
bitkilorin genofondunun gorunub saxlanmasinda shamiyyatlidir.

NOTICO

Tulipa L. vo Iris L. cinsino aid nadir geofitlorin tobiotdo reabilitasiyas: mogsadilo toxirasalinmaz
todbirlorin hayata kegirilmoasi vacibdir. Nadir bitkilorin azsayl lokalitetlorinin qorunmasi ti¢iin onlarin
moadani soraitdo artirilmasi osas todbirlordon biridir. Miixtalif illords toxum vo vegetativ organlar
vasitasilo aparilan introduksiya islori nadir bitkilorin madani soraito asanliqla uygunlagdigini gostarir.
Miivafiq aqrotexniki todbirlor noticasinds bitkilorin generativ vo vegetativ organlarinin biometrik
gostoricilorinds miisbet doyisikliklor miisahido olunur. Introduksiya soraitinds bitkilor tam illik inkisaf
dovriino malik olaraq bioloji va dekorativ xiisusiyyatlorini qoruyub saxlayirlar. Madani soraitds toxum,
soganaq vo kokiimsovlarla artirllan bitkilori tiikkondiklori senopopulyasiyalara kogiirmoakla tobiotda
sayinin barpasina nail olmaq miimkiindjir.

Mbohdud sayli vo tam tiikonmok tohliikesi altinda olan lokal populyasiyalardaki bitkilorin toxum
banklariin yaradilmasi, in vitro tisulunun tatbiqi nadir névlorin genofondunun qorunmasina kdmok
edir. Nosli kosilmokdos olan Tulipa L. vo /fris L. ndvlorinin ex situ soraitdo artirilmasi va artirilmis
bitkilarin sonradan tiikendiklori arazilars reintroduksiyasi vasitasilo tobiatds sayinin barpa edilmasi asas
tisullardan biridir. Yiiksok bozok xiisusiyyatloring, ekoloji tolerantliga malik nadir daglalasi va siison
novlorinin madoni soraitde artirtlmasi bitkilorin landsaft memarlhiginda istifadssine vo seleksiyasina
genis imkanlar yaradir.

YENILIKLOR.

Fitosenozun miiasir voziyystinin Oyranilmasi, herbari fondu va elmi moanbolorin molumatlarinin
miiqayisali tohlili 6ton illor arzinds lokal populyasiyalarda bas veran doyisikliklarin dinamikasini
izlomoya imkan verir. Nadir novlarin in situ soraitinds gorunub saxlanmasi magsadilo miiasir elmi
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strategiyada bir sira yeni tisullardan istifads edilir. Qarabagda vs diger azad edilmis orazilords Tulipa L.
Vo Iris L. ndvlorinin populyasiyalarmin {imumi voziyyatini giymetlondirmok iigiin ilk novbodo
kartografik molumatlar toplanmalidir. Aerokosmik malumatlardan istifade edilmoklo distant
informasiya bazasinin yaradilmasi, lokal populyasiyalarin arealini, hayatiliyini, say vo ontogenetik
torkibini miiayyan etmak iigiin geobotaniki tadgigatlarin aparilmast mogsadouygundur. Har bir lokal
populyasiyanin cografi koordinati GPS-naviqator vasitosilo toyin edilo bilor. Tulipa L. vo fris L.
novlarinin mohdud sayli lokalitetlorinds ayri-ayri bitkilorin yeri gostorilmoklo xiisusi sxemlar tortib
oluna bilar. C6l tadgiqatlar1 vo miiasir texnologiyalar vasitasilo tortib edilon nadir névlarin Xarits vo
sxemlarina asasan lokalitetlords yaranan dayisikliklari izlomok va populyasiyanin vaziyyatini dncadon
prognozlagdirmaq miimkiindiir.
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ABSTRACT

This study was conducted to determine the agronomic and quality characteristics of some oil sunflower
varieties (LG50514, P63MM54, Gibraltar, LG50585, Tunca) and hybrids (H118, H104, H106). It was
carried out in two locations, in Konya-Altinekin District and Karaman Province, in 2021 according to
The Randomized Blocks Trial Design, with 4 replications. Results showed large variations for examined
parameters; flowering time changed between 57.8-67.8 days, physiological maturity time was 110.0-
120.5 days, plant height was 151.3-181.8 cm, thousand seed weight was 43.8-58.8 g, hectoliter weight
was 335.0-397.8 g I'%, oil ratio was 35.9-44.4 %, table diameter was 15.3-20.8 cm, seed yield was 234.3-
391.8 kg da*, oil yield was 91.6-171.1 kg da™*. The effect of location, genotype, and location x genotype
interactions were significant in all the properties examined in the study statistically. The highest seed
yield was H118 hybrid with 342.3 kg da™ and H104 hybrid with 338.8 kg da™ as genotype average.

Keywords: Sunflower oil, Helianthus annuus, hybrid, seed yield, oil ratio.

INTRODUCTION

Sunflower oil composition contains mono and polyunsaturated fatty acids and vitamin E. Sunflower
production, which is almost 50 % of the world production, is met by the Black Sea Region, today the
cultivation area was 27.8 million hectares and the production was 50.3 million tons in 2020
(Anonymous, 2022a; Kaya et al. 2008). It is an economically important oil plant in the world and in
Turkey with its high oil content (45-50 %) and quality. Sunflower originating from North America has
a wide variety in Turkey as a local variety (Altunok and Tosun, 2020).

First of all, the breeding purposes must be determined and improved the some traits to achieve success
in breeding studies. Relationships between characters and their mutual influence is also important.
Undoubtedly, the most important breeding goal is high seed and oil yield in sunflower breeding. Both
seed and oil yield are associated with many agronomic and technological features closely (Sanver and
Goksoy, 2019).

Sunflower germplasm is important for plant breeding and has characters such as resistance to diseases,
CMS, male fertility restoration (Rf), resistance to abiotic stress, morphological characteristics of the
plant (Kaya et al. 2012). Yield is a quantitative trait in sunflower. Although it is affected by
environmental factors, it is also affected by yield factors such as thousand grain weight and table
diameter. Plant breeders pay attention to yield factors as well as yield (Kaya et al. 2009). Oil quality and
yield also differ according to location, year, planting time and cultural practices. Many studies have
been carried out such as different planting time, year, location, limited water, salt stress, fertilizer
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applications and physiology, which affect sunflower oil quality and yield (Harris et al. 1978; Flagella et
al. 2004; Di Caterina et al. 2007; Balali¢ et al. 2012; Latif and Anwar, 2019).

A real chance for a practical implementation of heterosis breeding was created. The transfer of useful
traits from Helianthus species to the cultivated sunflower started at the beginning of the 20th century
and continues nowadays (Christov and Velasco). Kaya and Atakisi (2004a) reported that superior
sunflower hybrids were obtained by crossing inbred CMS female and restorer lines with high GCA
(General Combining Ability) and SCA (Specific Combining Ability) values. Advancement of high-
yielding and stable sunflower hybrids based on interspecific hybridization requires information of
heterotic effects forming in the F1 generation. Sunflower hybrid seeds has increased the yield and oil
production per unit area recently. Seed yield and price increases of sunflower positively affected farmers
to preference of sunflower cultivation in Turkey (Demir, 2021).

This study was conducted to determine the performances in term of agronomic and quality
characteristics of the most commonly used oil sunflower varieties and hybrids obtained by crossing
CMS and restorer lines bred by Associate Professor Rahim Ada and to determine the hybrids that can
be variety candidate.

MATERIALS AND METHODS

This study was carried out in the farmer's field conditions in the Konya-Altinekin and Karaman in 2021.
The sowing time was on April 24th in Altinekin and April 23rd, 2021 in Karaman. Soil samples were
collected from experimental areas at 0-40 cm depth before basal fertilizer application. The soil in which
the field trial in Altinekin was established had a neutral reaction (pH=6,8), excessive calcareous (35,8
%), a moderate level of organic matter (5.38 %), a level of salt that could not cause problems in plant
development (250 uS cm™) and a clayed tin (CL) structure. The soil in which the field trial in Karaman
was established had a neutral reaction (pH=7,1), excessive calcareous (38,5 %), a moderate level of
organic matter (1,76 %), a level of salt that could not cause problems in plant development (269 uS cm’
1y and a clayed clay loam structure.

Materials used in the study five different oil sunflower varieties (Gibraltar, LG50514, LG50585,
P63MMb54, Tunca) and three different hybrids (H104, H106, H118) which were obtained by crossing
CMS and restorer lines bred by Associate Professor Rahim Ada. The Gibraltar variety was registered in
2017 by Syngenta Agriculture Industry. It provides a very high yield and oil ratio even in arid conditions
and has very high emergence and germination power, high adaptability, and does not have soil
selectivity. It has a high hectoliter weight and is tolerant to broomrape (Orobanche spp.) and the 300-
304-330-700-703-710-713 and 770 strains of Downy mildew. The LG50585 variety was registered in
2011 by the Limagrain Seed Breeding and Production Industry. It is highly tolerant to current/new
strains of broomrape (Orobanche spp.) and Downy mildew. It has the feature of filling seed up to the
middle of the table and is not soil selectivity. It has a high yield and oil potential. LG50514 variety was
registered by Limagrain Seed Breeding and Production Industry and was bred in Spain in 2013. It has
high seed and oil yield and is tolerant to known strains of broomrape (A-G), Downy mildew disease,
and drought. It is a medium early variety. P63MMb54 variety is tolerant to known strains of Downy
Mildew. It is in the mid-early maturity group. Tunca variety was registered in 2008 by Limagrain Seed
Breeding and Production Industry. It is in the mid-early maturity group and has very high yield potential
and a high oil ratio. It is highly tolerant to broomrape and the hectoliter weight is very high. Since the
table structure is inclined downwards, it protects itself from sunburn and bird damage and is highly
drought tolerant. (Anonymous, 2021b; Anonymous, 2021c, Can, 2019). H118, H104, H106 hybrids are
single hybrids (F1) and linoleic types.

The study was arranged in a randomized complete blocks design in both locations with four replications.
The fields were plowed with a disc harrow and packer, and seedbeds were prepared in the spring of both
two locations. Parcel areas were 21 m? and harvest parcel areas were 9,66 m?in two locations. Each plot
consisted of 4 rows and the spacing between the row was 70 x 30 cm. Genotypes were planted by handly
at a depth of 6-8 cm (Anonymous, 2001). Each plot was applied with a basal dose of diammonium
phosphate (DAP; 18-46-0 %) and urea (46 %) fertilizers at the rate of 100 kg + 70 kg ha™ at the planting,
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in both locations. Nitrogen was applied in the split form in the form of urea. After planting, a sprinkler
irrigation system was installed in the experimental area. Irrigation was done as the plants needed. When
the plants reached harvest maturity, the remaining area was harvested after cutting one row from the
sides and 50 cm from the top and bottom of the plot with a sickle on August 28th in Altinekin, and
August 29th in Karaman. The harvested tables were dried in the shade for 3-4 days and threshed
separately. In the study, parameters such as flowering time (day), physiological maturity time (day),
plant height (cm), thousand seed weight (g), hectoliter weight (g 1), oil ratio (%), table diameter (cm),
seed yield (kg da™), oil yield (kg da™*) were investigated on 10 randomly selected plants from each plot.
(Anonymous, 2001).

The data were analyzed using the technique of analysis of variance (JUMP) and treatment means were
separated by Least Significant Differences (LSD) at a 1 % probability level by using MSTAT-C as
described by Nissen (1989).

RESULTS AND DISCUSSION

The variance sources and their statistical significance are shown in Table 1 for the agronomic and quality
characteristics. Data of variance analysis inTable 1 showed that the effect of locations, the genotypes,

location x genotype interactions on all parameters were statistically significant at a 1 % probability level.

Flowering time was recorded as the number of days (R-5) when 50 % of the plants started to bloom
(Schneiter ve Miller, 1981). According to the 2021 growing season, the trial average was found 62,3
days in terms of the flowering time. According to location average values, the highest flowering time
value was recorded at 64,4 days in the Altinekin location and the lowest value was found at 60,2 days
in the Karaman location. Tunca variety (64,9 days), H106 hybrid (64,1 days), and H104 hybrid (64,0
days) were shared in the first group (a) in terms of genotypes. LG50585 variety (59,6 days) was
classified as the latest group (c). When it comes to the location x genotype interactions, AltinekinxTunca
was recorded 67,8 days in (a) group, and LG50514 variety was found the lowest value in (1) group (57,8
days) (Table 2). Flowering time is an important agricultural attribute, and the evolution of this period
was crucial to the domestication and spread of many crop species to new climatic zones (Colledge and
Conolly, 2007). Flowering time varies according to location, and plant type. Sanver and Goksoy (2019)
reported that the flowering period, which was closely related to earliness, was ranged from 52 days to
57 days.

The time between emergence and completion of 50% physiological maturity time (R-9) was recorded.
(Schneiter ve Miller, 1981). Visual methods are commonly used to estimate physiological maturity (PM)
which is obtained maximum yield in sunflower crops (Rondanini et al. 2007). According to the 2021
growing season in terms of the physiological maturity time (day), the trial average was found 115,2
days. According to location average values, the latest physiological maturity time value was recorded
at 116,3 days in the Karaman location and the earliest value was found at 114,0 days in the Altinekin
location. Tunca variety (118,9 days), and H118 hybrid (118,6 days), were shared in the first group (a)
in terms of genotypes. P63MM54 variety (110,8 days) was classified as the latest group (€). When it
comes to the location x genotype interactions, KaramanxTunca interaction was recorded 120,5 days in
() group, Karamanx P63MM54 and Karamanx Gibraltar interactions were found the lowest value
(111,0, 110,0 days, respectively) in (h) group (Table 2). The genotype of sunflower affects physiological
time but it is also influenced by environmental conditions such as temperature, planting date, and
location, as well as cultural practices such as planting, fertilizing, irrigating, harvest, etc. Hybrids
decrease to about 300-400 g kg™ moisture and reach maximum oil content at physiological maturity
(Kaya et al. 2004b).
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Table 1

Results of variance analysis of the agronomic and quality characteristics in the study conducted in 2021

Means square

Source of df Flowering Time (day) Physiological Maturity Time (day) Plant Height (cm)
Variation

Location 1 289,00** 90,25** 144,00**
Replication[L] 6 2,25 0,36 98,71
Genotypes 7 27,43** 59,85** 600,11**
LxG 7 11,39** 2,61** 56,11**
Error 42 1,51 0,97 22,20
Source of

Variation df Thousand Seed Weight (g) Hectoliter Weight (g ) Qil Ratio (%),
Location 1 169,00** 1164,52** 4,90*%*
Replication[L] 6 12,99 141,12 5,01
Genotypes 7 98,49** 1274,68** 77,50*%*
LxG 7 41,00** 1673,84** 1,45%*
Error 42 11,67 417,00 3,38
Source of

Variation df Table Diameter (cm) Seed Yield (kg da?) Qil Yield (kg da?)
Location 1 62,02** 129690,02** 20255,05**
Replication[L] 6 2,39 998,56 206,02
Genotypes 7 15,62** 3428,94** 2286,13**
LxG 7 5,27** 1551,37** 297,75**
Error 42 1,32 743,31 126,72

*P <0.05, **P <0.01

According to the 2021 growing season in terms of plant height (cm), the trial average was found 170,3
cm. According to location average values, the highest plant height value was recorded at 171,8 cm in
the Altinekin location and the lowest value was found at 168,8 cm in the Karaman location. Tunca
variety (178,4 cm), H106 hybrid (176,9 days), and H104 hybrid (176,1 cm) were shared in the first
group (a) in terms of genotypes. P63MM54 variety (153,1 cm) was classified as the latest group (d).
When it comes to the location x genotype interactions, Altinekin x Tunca and Altinekin x H106
interactions were recorded at 181,8 cm, and 180,8 cm respectively in the same (a) group, Altinekin x
P63MM54 interaction was found the lowest value (151,3 cm) in (g) group (Table 2). In addition to being
a genetic feature, plant height can also vary depending on environmental conditions. Since the study
was carried out with irrigation, the vegetation period was prolonged and accordingly, the plant heights
were long. However, no adverse events such as lying down were encountered. Plant height is important
for harvesting sunflowers, and it is more suitable for machine harvesting because they are non-
branching, short-stature, and strong stemmed varieties. While the plant height values of 101.8-127.5 cm
reported by Duran et al (2012) and 123.0-153.0 cm reported by Yimaz et al (2015), the studies on plant
height, are in line with the values of our research. It was lower than the 172.1-190.2 cm value reported
by Caliskan and Kevseroglu (1997). The most important reason for this may be the different climatic
and soil conditions of the regions where the studies are carried out and the different varieties used.

Table 2

Means of 2021 year the agronomic and quality characteristics of eight oil sunflower genotypes
evaluated under Altinekin-Konya and Karaman locations.

Genotypes Flowering Time (day) Physiological Maturity Time (day) Plant Height (cm)
Altmmekin Karaman Mean Altinekin Karaman Mean Altinekin Karaman Mean
H104 65,5 a-c 62,5 d-f 64,0a 1145ef 1155de 115bc 1745a-c 177,8ab 176,1a
H106 645b-d 638b-e 64,1a 1148ef 117,0cd 1159b 180,8 a 173,0a-c 176,9a
H118 64,3b-e 60,091 62,1b 1178bc 1195ab 1186 a 1748a-c 171,0b-d 1729 ab
GIBRALTAR 63,3 c-e 58,3 hi 60,8 bc 111,0h 114 8ef  112,9d 161,5ef 162,8d-f 162,1c
LG 50514 66,0 ab 5781 619b 1133fg 1148ef 1l4cd 170,5b-d 167,0c-e 168,8b
LG50585 60,5 f-h 58,8 h1 59,6 ¢ 1133fg 117,3cd 1153 bc 179,0ab  168,5c-e 173,8ab
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P63MM54 63,8b-e  585h 61,1 bc 110,0h 111,5gh 110,8¢ 151349 155,0fg 153,1d
TUNCA 678a 620e-g 649a 1173cd 1205a 1189a 1818a 175,0a-c 1784 a
Mean 64,4 a 60,2 b 62,3 1140b 116,3 a 115,2 1718a 168,8b 170,3

Lsd genotype (0.01) = 1,66 Lsd genotype (0.01) = 1,33 Lsd genotype (0.01) = 6,36

LSd locationx genotype (0.01) = 2,34 LSd locationx genotype (0.01) = 1788 LSd locationx genotype (0.01) = 8.99
CV(%) 5.1 2,6 5.9
Genotypes Thousand Seed Weight (g) Hectoliter Weight (g ') Oil Ratio (%),

Altinekin Karaman Mean Altinekin Karaman Mean Altinekin Karaman Mean
H104 48,0c-f 45,0 ef 465cd 3978a 353,3b-d 3755a 43,6 ab 444 a 440a
H106 588 a 453d-f 52,0ab 344,0cd 3838ab 3639ac 44,0ab 43,2 ab 43,6 ab
H118 51,8 b-d 48,0 c-f 499bc 3838ab 3658ad 3748ab 43,8ab 43,8 ab 43,8a
GIBRALTAR 50,5c-e  485c-f 49,5bc 3350d 340,5d 337.8¢ 40,6 bc 41,8 ab 41,2 bc
LG 50514 48,8 c-f 47,0 d-f 479b-d 346,8b-d 3490b-d 3479bc 359d 36,6d 36,3 d
LG50585 490c-f 498cf 494bc 3408d 380,3a-c 360,5a-c 356d 37,3 cd 36,4d
P63MM54 438 f 44,8 ef 443d 3488b-d 372,0a-d 3604a-c 41,0ab 40,8 bc 40,9c
TUNCA 57,8 ab 540a-c  559a 3495b-d 370,0a-d 359,8a-c 414ab 42,5 ab 41,9 a-c
Mean 510a 478b 49,4 355,8b 364,3 a 360,1 40,7 b 413 a 41,0

Lsd genotype (0.01) = 4,61 Lsd genotype (0.01) = 27,55 Lsd genotype 0.01) = 2,48

Lsd iocationx genotype (0.01) = 6,52 Lsd jocationx genotype (0.01) = 38,86 Lsd iocationx genotype (0.01) = 3,51
CV(%) 10,6 7.0 83
Genotypes Table Diameter (cm) Seed Yield (kg da?) Qil Yield (kg da®)

Altinekin Karaman Mean Altinekin Karaman Mean Altinekin Karaman Mean
H104 178c-e 165df 171bc 3918a 285,8c-e 3388a 1709 a 126,8cd 148,8a
H106 208a 16,3 d-f 185ab 353,8ab 284,0c-e 3189ab 1557ab 1225de 139,1ab
H118 19,5a-c 17,3 d-f 184ab 390,8a 2938cd 3423a 1711a 128,4cd 1498a
GIBRALTAR 18,0b-d 16,0 d-f 17,0bc 3610a 2685c-e 3148ab 146/4bc 112,0d-g 129,2bc
LG 50514 153 f 153 f 153d 3075bc 2765c-e 2920b 110,2d-g 101,6e-g 105,9d
LG50585 20,0 ab 175c-e 18,8a 348,0ab 2455de 296,8b 124,0d 9164 107,8d
P63MM54 15,8 ef 16,0 d-f 159cd 386,0a 285,5¢c-e 3358a 158,3ab  116,3d-f 137,3a-c
TUNCA 208 a 17,3 d-f 190a 3553ab 2343e 2948 b 146,7 bc 995fg 123,1¢c
Mean 185a 16,5b 17,5 3618a 2717b 316,8 1479 a 1123 b 130,1

Lsd genotype (0.0 = 1,55 Lsd genotype (0.01) = 36,78 Lsd genotype (0.01) = 15,19

Lsd locationx genotype (0.01) = 2,19 Lsd locationx genotype (0.01) = 52,01 Lsd locationx genotype (0.01) = 21,48
CV(%) 12,0 17,9 20,5

Data recorded in thousand seed weight values revealed that the response to locations, genotypes, and
location x genotype interactions varied. The value that was recorded in the Altinekin location (51,0 g)
surpassed the value that was recorded in the Karaman location (47,8 g). While thousand seed weight
value was recorded at Tunca variety (55,9 g) in (a) group, P63MM54 hybrid (44,3 g) was classified in
(d) group in terms of genotype. The highest value was obtained in Altinekin x H106 interaction (58,8 g)
and the lowest value was written Altinekin x P63MM54 interaction (43,8 g) (Table 2). In oil sunflower
varieties, 1000 seed weights vary between 35-120 g, and varieties with a thousand seed weights of more
than 120 g are generally used as confectionery (Atakisi, 1991; Turan ve Goksoy, 1998). Some
researchers reported that thousand seed weight values were found at 41,8-71,0 g; 51,0-63,5 g; 57,3-
73,69 (Demir, 2019; Sefaoglu and Kaya, 2018; Sullu and Dagdelen, 2015). The results of our research
were consistent with these stated data. It can be said that some differences are due to cultural processes,
variety, and location differences.

The values regard hectoliter weight were recorded as 360,1 g I". The highest value was found at 364,3
g I*in Karaman, the value followed the Altinekin location (355,8 g I™'). While H104 hybrids were
recorded at 375,5 g I in (a) group, the Gibraltar variety was classified in (c) group with 337,8 g I'* in
terms of genotypes average. Location x genotype interaction ranged from 335,0 g I to 397,8 g I (Table
2). It is desirable that the seeds in sunflower have a high hectoliter weight and that the hybrid varieties
that have been bred are superior (Kilic, 2010). The differences in seed sizes, internal ratios, and seed
weights of the genotypes may have been reflected in the hectoliter weight.

PROCEEDINGS BOOK 206 www.scienceazerbaijan.org/karabaghcongress



KARABAKH
ITII. INTERNATIONAL CONGRESS OF APPLIED SCIENCES
"YEAR OF SHUSHA- 2022"
June 7-10, 2022 Karabagh/Azerbaijan

According to the 2021 growing season in terms of oil ratio (%), the trial average was found at 41,0 %.
According to location average values, the highest oil ratio value was recorded at 41,3 % in the Karaman
location and the lowest value was found at 40,7 % in the Altinekin location. H104 hybrid (44,0 %),
and H118 hybrid (43,8 %) were shared in the first group (a) in terms of genotypes. LG50514 variety
(36,3 %) and LG50585 variety (36,4 %) was classified the latest group (d). When it comes to the location
X genotype interactions, KaramanxH104 interaction was recorded 44,4 % in (a) group, Altinekin x
LG50585 interaction, LG50514 variety in both locations were found the lowest value in (h) group as
35,6 %, 35,9 % 36,6 % respectively (Table 2). Some researchers found the oil ratio values in sunflower
oil to be 46.1-47.6 % (Cil et al, 2011), 40.4-41.4 % (Kara et al 2013), 41.6-45.7 % (Gul et al, 2017) were
detected. Our study was found within the limits of these values.

Data recorded in table diameter values revealed that the response to locations, genotypes, and location
X genotype interactions varied. The value that was recorded in the Altinekin location (18,5 cm) surpassed
the value that was recorded in the Karaman location (16,5 cm). While table diameter value was recorded
at Tunca variety (19,0 cm) and LG50585 variety (18,8 cm) in the same group (a), and LG50514 hybrid
(15,3 cm) was classified in (d) group in terms of genotype. When it comes to the location x genotype
interactions, Altinekin x Tunca and AltinekinxH106 interactions were recorded at 20,8 cm in the same
(a) group, LG50514 variety was found the lowest value (15,3 cm) in (f) group in both locations (Table
2). Table diameter is important parameter that effects the yield of sunflowers, because it influences the
number of flowers, and thus the number of seeds per table, which are important preconditions for a yield
of sunflower hybrids (Balali¢, et al., 2016).

According to seed yield values, the trial average was found 316,8 kg da™. The highest seed yield value
was recorded at 361,8 kg da™ in the Altinekin location and the lowest value was found at 271,7 kg da’
Lin the Karaman location. H118 hybrid (342,3 kg da™), H104 hybrid (338,8 kg da), and P63MM54
variety (335,8 kg da*) were shared in the first group (a) in terms of genotypes. LG50585 variety (296,8
kg da™), Tunca variety (294,8 kg da™*) and LG50514 variety (292,0 kg da*) was classified the latest
group (b). Location x genotype interaction was ranged from 234,3 kg da™ to 391,8 kg da® (Table 2).
Yield in sunflower is significantly affected by genotype, environmental conditions, climatic factors, and
cultivation technique. As a matter of fact, in this study, the yield values obtained as a result of the same
environmental conditions and agricultural practices revealed differences depending on the genetic
characteristics of the varieties. The main limiting factors in sunflower yield are lack of water and
broomrape. It is known that there is a linear relationship between irrigation and irrigation water amount
in sunflower production and plant height, table diameter, number of seeds per table, and seed vyield.
(Taha et al. 2001). In this study, the fact that the yields were good can be counted as the fact that the
plants did not experience water stress in both locations.

The study of oil yield value was recorded 147,9 kg da™* in Altinekin location as the first group and this
yield surpassed to oil yield value that was obtained in Karaman location (112,3 kg da*). H118 hybrid
(149,8 kg da), and H104 hybrid (148,8 kg da™) were shared in the first group (a) in terms of genotypes.
L.G50585 variety (107,8 kg da™) and LG50514 variety (105,9 kg da™) was classified the latest group
(d). Location x genotype interaction was ranged from 91,6 kg dato 171,1 kg da* (Table 2). Qil yield,
which is a combination of seed yield and oil ratio, as it appears as a cultivar trait, all growing conditions
and ecological factors affect yield, and oil ratio. The most economically important yield in whole oil
crops criterion is oil yield (Ozturk et al. 2008).

COCLUSION

Plant height and other yield components such as 1000 seed weight, hectoliter weight, and table diameter
played an important role in determining seed yield in sunflower. Surely, the objective of the sunflower
breeding program was the development of germplasm which combined with a high yield potential and
a high oil ratio. In this study, it was determined that the hybrids that were superior in terms of all
characteristics were H118 and H104. In both locations, these hybrids were found to have high seed yield
for the producer and a high oil ratio for the industrialist. It was determined that the cultivation of these
hybrids was suitable for producers and industrialists.
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ABSTRACT

This study aimed to determine the agronomic and quality traits of some sunflower varieties (P64LE119,
P63LE113, Suzuka) and hybrids (H108, H101, H110) resistant to herbicide with Tribenuron Methyl
(SU Group) active ingredient. It was carried out in two locations, in Konya-Altinekin District and
Karaman Province, in 2021 according to the randomized blocks trial design, with 4 replications. In the
study, parameters such as flowering time (day), physiological maturity time (day), plant height (cm),
thousand seed weight (g), hectoliter weight (g I™%), oil ratio (%), table diameter (cm), seed yield (kg da”
b, oil yield (kg da) were investigated. The highest seed yield value was recorded at 350,0 kg da™* in
the Altinekin location and the lowest value was found at 310,6 kg da™ in the Karaman location. H108
hybrid (361,3 kg da*), H101 hybrid (344,2 kg da™*), and Suzuka variety (342,7 kg da*) were shared in
the first group in terms of genotypes. H110 hybrid (295,6 kg da™) was classified as the latest group.
As a result of the study, H101 and H108 hybrids draw attention in terms of seed and oil yield.

Keywords: Oil sunflower, herbicide resistance, hybrid, seed yield, Tribenuron Methyl.

INTRODUCTION

Sunflower agriculture is done mostly in Ukraine, Russia, European Union in the world. These countries
have done account for 75, 3 % of world production in 2020. Among the oilseed plants grown in our
country, sunflower takes the first place in terms of sowing area and production, and the crops produced
50 % of the essential oils are obtained from sunflower (Anonymous, 2022a). According to 2020 years,
the harvested sunflower area is 729 thousand hectares, and the total production 2,1 million tons in
Turkey primarily in Tekirdag, Konya, Edirne, Adana, and Kirklareli cities (Anonymous, 2022b).

Although sunflower is an oil plant (oil ratio is 45-55 %), it is also used as a forage plant. After removing
the oil from the sunflower seed, the remaining pulp is a good animal feed, and it contains 30 % protein,
19 % carbohydrates, and 5 % oil in its composition. It is also used as an ornamental plant in the
decoration of parks and gardens (Gecit et al., 2009).

“Sunflower seed production has as its main goal the production of genetically and physically pure seeds
that are physiologically mature and healthy and have as
much germinability as well as tolerance of environmental stress” (Mikli¢ et al., 2011; quo. Mrdja et al.,
2012). A new era started in sunflower breeding with the discovery of wild sunflower populations (ANN-
KAN) resistant to Tribenuron-methyl. It allows to an increase in the usage and effectiveness of
herbicides for broad-lea after emergence with the hybrid breeding resistant to Tribenuron-methyl.
Because effective spraying cannot be done, especially against broad-leaf weeds with herbicides, it
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causes great yield losses. (Joci¢ et al. 2008). Tribenuron-methyl is one of the oldest sulphonylurea
herbicides in existence and sulphonylureas are a potent herbicide groups that inhibit the synthesis of
some essential amino acids, valine, leucine, and isoleucine. They are very effective in controlling broad-
leaf weeds (Dimitrijevi¢ et al. 2012). After emergence, broad-lea weeds and small-seeded weed species
survive even after spraying. Therefore, the introduction of AHAS inhibitors, sulfonylureas (SUs), and
imidazolinones (IMIs) for weed control further facilitated sunflower production (Joci¢ et al. 2011).
Sulfonyl Urea (SU) herbicide as post-application like IMI is also another method to control weeds
efficiently and it is preferred to be cheaper than IMI. Farmers prefer commonly this technology because
of well control of both broomrape and also common weeds (Kaya, 2015). The studies of resistance to
both broomrape and Downy Mildew disease, both Imidazolinone and Sulfonylurea group herbicides,
and drought are carried out in our country by Tekirdag Agricultural Research Institute, Eastern
Mediterranean Agricultural Research Institute Directorate, and some Agricultural Faculties in sunflower
breeding.

Petcu and Ciontu (2014) investigated the success of the application of herbicides containing imidazoline
and Tribenuron methyl active ingredients to sunflower varieties suitable for Clearfield technology in
weed control as well as in the sunflower production regions of our country, in Romania, where there is
a very intense broomrape problem. While Chenopodium album control of the herbicide containing
Tribenuron active ingredient was quite fast and successful, its effectiveness in other narrow-leaf weeds
tested was unsuccessful at a rate of about 90 % depending on the weather conditions and the growth
stages of the weeds.

Jocic et al. (2011) bred herbicide-resistant hybrids with Tribenuron-methyl active ingredient from wild
sunflowers by breeding methods. In these resistant hybrid sunflowers obtained, the dose of Tribenuron
methyl active ingredient was increased in terms of economy and time in the control of some broad-leaf
weeds. The dominant SURES-1 and SURES-2 populations resistant to Tribenuron methyl active
ingredient were used in the study to try advantageous cultivars. Tribenuron was used at twice the dose
of the drug with methyl active substance in the hybrids obtained from this population (SUMO-1-PR,
SUMO-2- OR, and SUMO-3).

Tichy et al. (2018) carried out a study in which tribenuron, propaquizafob, and their mixture
combinations were applied to the sunflower cultivar PR63E82 (ExpressSun) between 2015 and 2017 in
terms of different climatic conditions. The research results; reported that sunflower plants were damaged
due to phytotoxicity at rates between 3 and 62 % in most of the applications. They determined that high
phytotoxicity caused root branching in plants, an increase in the number of heads on a plant, and a
decrease in yield in sunflowers.

This study aimed to determine the performances in term of agronomic and quality characteristics of the
most commonly used SU group (Tribenuron Methyl) oil sunflower varieties and hybrids obtained by
crossing CMS and restorer lines bred by Associate Professor Rahim Ada and to determine the hybrids
that can be variety candidate.

MATERIALS AND METHODS

This study was carried out in the farmer's field conditions in the Konya-Altinekin and Karaman in 2021.
The sowing time was on April 24th in Altinekin and April 23rd, 2021 in Karaman. Soil samples were
collected from experimental areas at 0-40 cm depth before basal fertilizer application. The soil in which
the field trial in Altinekin was established had a neutral reaction (pH=6,8), excessive calcareous (35,8
%), a moderate level of organic matter (5.38 %), a level of salt that could not cause problems in plant
development (250 uS cm™) and a clayed tin (CL) structure. The soil in which the field trial in Karaman
was established had a neutral reaction (pH=7,1), excessive calcareous (38,5 %), a moderate level of
organic matter (1,76 %), a level of salt that could not cause problems in plant development (269 uS cm’
1y and a clayed loam structure.

Materials used in study of three different oil sunflower varieties (P63LE113, P64LE119, Suzuka) and
three different hybrids (H101, H108, H110) were obtained by crossing CMS and restorer lines bred by
Associate Professor Rahim Ada. P63LE113 and P64LE119 are highly tolerant to the known strains of
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Downy Mildew, broomrape (Orobanche spp.), and sunflower varieties suitable for DuPont™ Granstar®
Valisun™ technology. With DuPont™ Granstar® Valisun™ technology, our farmer fights broad-leaf
weeds easily and cheaply. They have high efficiency and high oil ratio. The varieties are a medium early
variety and have high adaptability to different soil types. Suzuka variety is a sunflower variety tolerant
to the herbicides. It provides a high yield and oil ratio even in arid conditions and is tolerant to known
strains of broomrape (Orobanche spp.) and the 300-330-700-703-710-713-730 and 770 strains of
Downy Mildew. Hectoliter weight is high (Anonymous,2021b,2021¢). H101, H108, and H110 hybrids
are single hybrids (F1) and linoleic types (Anonymous 2022a, 2022b).

The study was arranged in a randomized complete blocks design in both locations with four replications.
The field was plowed with a disc harrow and packer, and a seedbed was prepared in the spring of both
two locations. Parcel areas were 21 m? and harvest parcel areas were 9,66 m? in two locations
(Anonymous, 2001). Each plot consisted of 4 rows and spacing between the row was 70 x 30 cm.
Genotypes were planted by handly at a depth of 6-8 cm. Each plot was applied with a basal dose of
diammonium phosphate (DAP; 18-46-0 %) and urea (46 %) fertilizers at the rate of 100 kg + 70 kg ha
! at the planting, in both locations. Nitrogen was applied in the split form in the form of urea. After
planting, a sprinkler irrigation system was installed in the experimental area. Irrigation was done as the
plants needed.

Spraying was applied to the sprayed plots with the licensed dose of Tribenuron Methyl, 3 g/da +
Spreading Adhesive, in the period of 4-6 leaves. For this purpose, an herbicide with the trade name
Granstar® was used. The early development period of weeds. The application of this herbicide, which
is important to apply before passing the 2-4 leaf stage, was made in the form of a tank mixture with a
back pump with fan-type spray nozzles. When the plants reached harvest maturity, the remaining area
was harvested after cutting one row from the sides and 50 cm from the top and bottom of the plot with
a sickle on September 28th in Altinekin, and September 27th in Karaman. The harvested tables were
dried in the shade for 3-4 days and threshed separately. In the study, parameters such as flowering time
(day), physiological maturity time (day), plant height (cm), thousand seed weight (g), hectoliter weight
(g I'h), oil ratio (%), table diameter (cm), seed yield (kg da™), oil yield (kg da™) were investigated on ten
randomly selected plants from each plot (Anonymous, 2001).

The data were analyzed using the technique of analysis of variance (JUMP) and treatment means were
separated by Least Significant Differences (LSD) at a 1 % probability level by using MSTAT-C as
described by Nissen (1989).

RESULTS AND DISCUSSION

The variance sources and their statistical significance were shown in Table 1 for the agronomic and
quality characteristics. Data of variance analysis inTable 1 showed that the effect of locations, the
genotypes, and location x genotype interactions on all parameters were statistically significant at 1 %
probability level.

Table 1

Results of variance analysis of the agronomic and quality characteristics in the study conducted in 2021

Means square

Source of Flowering Time (day) Physiological Maturity Time (day) Plant Height (cm)
Variation df

Location 1 72,52** 80,08** 1963,52**
Replication[L] 6 1,10 0,86 12,80
Genotypes 5 16,07** 42,13** 192,37**
LxG 5 0,97** 4,43%* 29,37**
Error 30 1,09 0,59 18,48
Source of

Variation df Thousand Seed Weight (g) Hectoliter Weight (g I') Qil Ratio (%),
Location 1 468,75** 5,33** 0,91**
Replication[L] 6 6,43 632,28 4,87

PROCEEDINGS BOOK 212 www.scienceazerbaijan.org/karabaghcongress



KARABAKH
ITII. INTERNATIONAL CONGRESS OF APPLIED SCIENCES
"YEAR OF SHUSHA- 2022"
June 7-10, 2022 Karabagh/Azerbaijan

Genotypes 5 46,85** 2393,85** 12,22**
LxG 5 57,30** 1058,98** 16,97**

Error 30 14,23 433,76 2,26

Source of

Variation df Table Diameter (cm) Seed Yield (kg da?) Qil Yield (kg da?)
Location 1 7,52%* 18596,81** 2784,65**
Replication[L] 6 1,63 849,74 221,89
Genotypes 5 5,09** 5373,79** 1284,63**
LxG 5 1,42*%* 477,60** 184,13**
Error 30 1,38 660,05 86,91

*P <0.05, **P <0.01

According to the 2021 growing season in terms of the flowering time (day), the trial average was found
at 62,0 days. According to location average values, the highest flowering time value was recorded at
63,3 days in the Altinekin location and the lowest value was found at 60,8 days in the Karaman location.
H108 hybrid (64,3 days) were found in the first group (a) in terms of genotypes. H101(60,6 days),
P63LE113(60,8 days), and H110(61,5 days) were classified as the latest group (c). When it comes to
the location x genotype interactions, AltinekinxH108 was recorded at 65,0 days in (a) group, Karaman
X H101 was found the lowest value in (1) group (59,5 days) (Table 2). A study has been reported that
the flowering period has a positive effect on grain yield and oil rate in early cultivars of oil sunflowers.
(Kaya et al, 2007). Some studies were recorded regarding to the flowering time by Evci et al. (2011)
(64,0-86,0 days), Gul etal. (72,7-91,7 days), and Sefaoglu (2019) (68,5-71,8 days). Our study was found
to be consistent with the limits found by the researchers with flowering times and lower than some
values. These results can be ranked among the reasons for these differences. Flowering time is a major
period in the plant life cycle. This trait is controlled by both genetics and environmental situation. It is
related to genetic adaptation to a range of abiotic stresses such as drought, light, and temperature
(Blackman et al. 2011). As flowering time in many plants as in sunflowers is determined by the
integration of multiple environmentally sensitive gene pathways, the new combinations of important
seasonal cues in projected future climates (Wilczek et al. 2010). One of the environmental factors that
most affect the flowering period is irrigation conditions. Although sunflowers can grow successfully in
arid conditions where other cultivated plants cannot grow, 1-2 irrigation 20 days after flowering
increases the sunflower yield (Arioglu, 2007). In addition to, the length of flowering and maturation
period has a positive effect on grain yield in high yields under good conditions, while earliness is more
prominent in yields that decrease due to stress conditions.

Table 2

Means of 2021 year the agronomic and quality characteristics of six SU group (Tribenuron Methyl) oil
sunflower genotypes evaluated under Altinekin-Konya and Karaman locations.

Genotypes Flowering Time (day) Physiological Maturity Time (day) Plant Height (cm)
Altinekin Karaman Mean Altinekin Karaman Mean Altinekin Karaman Mean
H101 61,8 cd 595¢e 60,6c 1120e 1103 ¢ 1111 cd 172,0a-c  156,5c-e 164,3¢
H108 65,0 a 63,5 a-Cc 64,3a 1158b 112,3de 114,0b 1790 a 171,8a-c 1754 a
H110 62,8 bc 60,3 de 615c 1123de 111,8ef 1120c 180,0 a 170,0 b-d 175,0 ab

P63LE113 61,8 cd 59,8 de 60,8c 111,8ef 109,849 110,8d 172,0a-c  156,8f 164,4c
P64LE119 63,5a-c  60,3de 619bc 1135cd 1105fg 1120c 177,8ab  160,5ef 169,1bc
SUZUKA 64,8 ab 615c-e 631ab 1193a 1145bc  1169a 174,0ab  162,5d-f 168,3¢c

Mean 63,3 a 60,8 b 62,0 114,1a 1115b 112,8 1758 a 163,0 b 169,4
Lsd genotype (0.01) = 1,44 Lsd genotype (0.01) = 1,06 Lsd genotype (0.01) = 5,91
Lsd jocationx genotype (0.01) = 2,03 Lsd 1ocationx genotype (0.01) = 1,49 Lsd iocationx genotype (0.01) = 8,36
CV(%) 3,30 2,37 5,24
Genotypes Thousand Seed Weight (g) Hectoliter Weight (g I'%) Oil Ratio (%),
Altinekin Karaman Mean Altinekin Karaman Mean Altinekin Karaman Mean
H101 60,8a 448 ¢ 52,8ab 357,0a-c 347,3bc 352,1b 427a 37.7¢c 40,2 a-c
H108 51,5 bc 50,8 bc 51,1ab 382,3ab 368,3a-c 3753ab 40,8ab 41,7 ab 413a
H110 53,5ab 51,0 bc 52,3ab 3385¢c 3835ab 3610Db 39,2 be 430a 41,1ab
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P63LE113 53,0b 455¢c 49,3ab 356,0a-c 350,5bc 353,3b 376¢ 39,3 bc 384c
P64LE119 50,8 bc 448 ¢c 478b 3555a-c 3383c 346,9b 39,4 be 39,1 bc 39,2 bc
SUZUKA 56,8 ab 52,0 bc 54,4 a 3938a 3913a 392,5a 412 ab 418 ab 415a
Mean 54,4 a 481b 51,3 363,8a 363,2 b 363,5 40,1 b 404 a 40,3

Lsd genotype (0.01) = 5,19 Lsd genotype (0.01) = 28,64 Lsd genotype 0.01) = 2,01

Lsd iocationx genotype (0.01) = 7,34 Lsd iocationx genotype (0.01) = 40,50 Lsd igcationx genotype (0.01) = 2,92
CV(%) 10,86 7,41 5,66
Genotypes Table Diameter (cm) Seed Yield (kg da?) Oil Yield (kg da?)

Altinekin Karaman Mean Altinekin Karaman Mean Altinekin Karaman Mean
H101 17,8 bc 17,8 bc 178b 3578a-c 330,7b-d 344,2a 152,4ab 1249d-f 138,6ab
H108 208a 19,3 ab 20,0 a 392,1a 330,5b-d 361,3a 1599 a 137,8b-d 148,8a
H110 18,0 bc 18,5 be 18,3b  3169b-e 2744¢e 295,6 ¢ 1242d-f 1179ef 121,1cd
P63LE113 18,3 bc 170c 176b  310,3ce 2932de 301,7bc 1168ef 1148f 115,8d
P64LE119 188a-c  17,8bc 183b  358,7a-c 313,7c-e 336,2ab 140,8b-d 122,8d-f 131,8hc
SUZUKA 19,5ab 18,0 bc 18,8ab  364,0ab 3213b-e 342,7a 149,7a-c 134,2c-e 142,0ab
Mean 188a 180b 18,4 350,0 a 3106 b 330,3 140,6 a 1254 b 133,0

Lsd genotype (0.01) = 1,62 Lsd genotype (0.01) = 35,33 Lsd genotype (0.01) = 12,82

Lsd locationx genotype (0.01) = 2,28 Lsd locationx genotype (0.01) = 49,96 Lsd locationx genotype (0.01) = 18.13
CV(%) 7,74 11,91 13,01

According to the 2021 growing season in terms of the physiological maturity time (day), the trial
average was found at 112,8 days. According to location average values, the latest physiological
maturity time value was recorded at 114,1 days in the Altinekin location and the earliest value was
found at 111,5 days in the Karaman location. Suzuka variety (116,9 days), was found in the first group
(a), P63LE113 variety (110,8 days) was classified the as latest group (e) in terms of genotypes. When
it comes to the location x genotype interactions, AltinekinxSuzuka interaction was recorded 119,3 days
in (a) group, Karamanx P63LE113 and Karaman x H101 interactions were found to the lowest value
(109,8, 110,3 days, respectively) in (g) group (Table 2). Joci¢ et al. (2011), the study on Tribenuron
tolerant sunflower hybrids used Tribenuron-methyl (4.5 g da™) active ingredient herbicide, It varied
between 109,9 and 127.5 days. On the other hand, it was determined between 109.9 -127.5 days in
hybrid varieties that were not applied. Some studies were recorded regarding the physiological maturity
time by Evci et al. (2011) (130,6-131,5 days), Giil and Kara (2015) (110,0-137,0 days), and Ozer (1999)
(110,0-137,0 days). Our study was found to be consistent with the limits found by the researchers with
the physiological maturity times and lower than some values. The difference between the results of
maturation days in the reference studies and the results of this research; may have resulted from the
cultivars used, ecology, climate and soil conditions, planting time, and cultural processes (Bange et al.,
1998).

According to the 2021 growing season in terms of plant height (cm), the trial average was found at
169,4 cm. According to location average values, the highest plant height value was recorded at 175,8
cm in the Altinekin location and the lowest value was found at 163,0 cm in the Karaman location. H108
hybrid (175,4 cm) was recorded in the first group (a). H101 (164,3 cm), P63LE113 variety (164,4 cm),
Suzuka variety (168,3 cm) were classified as the latest group (c) in terms of genotypes. When it comes
to the locationxgenotype interactions, Altinekin x H108 and Altinekin x H110 interactions were
recorded at 179,0 cm, and 180,0 cm respectively in the same (a) group, Karaman x P63LE113 interaction
was found the lowest value (156,8 cm) in (f) group (Table 2). Joci¢ et al. (2011), the study on Tribenuron
tolerant sunflower hybrids used Tribenuron-methyl (4.5 g da™) active ingredient herbicide, It varied
between 162,3 and 188,8 cm. On the other hand, it was determined between 161,4-189,6 cm in hybrid
varieties that were not applied. Our study was found to be consistent with the limits of hybrids used
Tribenuron-methyl found by Joci¢ et al. (2011). Plant height is generally a genetic feature, but it can
also vary depending on environmental conditions such as irrigation, planting time, plant density, etc.
(Tan, 2014). The vegetation period of the hybrids was prolonged in non-arid conditions and accordingly,
the plant heights were longer. However, no adverse situations such as lying down were encountered.

Data recorded in thousand seed weight values revealed that the response to locations, genotypes, and
location x genotype interactions varied. The value that was recorded in the Altinekin location (54,4 g)
surpassed the value that was recorded in the Karaman location (48,1 g). While thousand seed weight
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value was recorded at Suzuka variety (54,4 g) in (a) group, P63LE119 variety (47,8 g) was classified in
(b) group in terms of genotype. The highest value was obtained in AltinekinxH101 interaction (60,8 g),
and the lowest value was written Karaman x H101 (44,8 g), Karaman x, P64LE119 (44,8 g), Karaman
X, P63LE113 (45,5 g) (Table 2). Depending on the variety, oil, or confectionery type, 1000 seed weight
of the sunflower varieties can be between 35-160 g (Tan, 2014). It was reported by many researchers
that the head diameter has a positive effect on seed yield, thousand seed weight and oil yield (Albayrak,
2014; Sefaoglu and Kaya, 2018).

The values with regarding to hectoliter weight were recorded as 363,5 g I™%. The highest value was found
at 363,8 g It in Altinekin, the value followed Karaman location (363,2 g I'Y). While Suzuka varieties
was recorded at 392,5 g I in (a) group, P64LE119 (346,9 g I'"), H101 (352,1 g I'Y), P63LE113 (353,3
g I™), H110 (361,0 g I'Y) were classified in (b) group in terms of genotypes average. Location x genotype
interaction was ranged from 338,3 g I to 393,8 g I"* (Table 2). It is desirable that sunflower seeds have
a high hectoliter weight and the hybrid varieties that have been bred to gain superiority. The differences
in seed sizes, internal ratios, and seed weights of the cultivars are reflected in the hectoliter weight. As
a matter of fact, since the seeds of the confectionery types are larger and their internal ratios are lower
than the oil types, the hectoliter size of the confectionery types (Karadogan and Ozgodek, 1994; Kilic,
2010).

According to the 2021 growing season in terms of oil ratio (%), the trial average was found at 40,3 %.
According to location average values, the highest oil ratio value was recorded at 40,4 % in the Karaman
location and the lowest value was found at 40,1 % in the Altinekin location. Suzuka variety (41,5 %),
and H108 hybrid (41,3 %) were shared in the first group (a) in terms of genotypes. P63LE113 variety
(38,4 %) was classified as the latest group (c). When it comes to the location x genotype interactions,
Karaman x H110(43,0 %), Altinekin x H101(42,7 %) were recorded in (a) group, Altinekin x
P63LE113(37,6 %), KaramanxH101(37,7 %) were found the lowest value in (c) group (Table 2). Some
studies were recorded with regarding of oil ratio by Ozturk et al. (2008) (34,4-46,0 %), Kaya et al.
(2009) (36.5-52.6 %), Jocic et al. (2011) (46,3-49,3 %). Our study was found to be consistent with the
limits found by the researchers with the oil ratio and lower than some values. The oil ratio, which is an
important quality feature of sunflower, is quantitative and is significantly affected by environmental
conditions (temperature, day length and precipitation etc.) and cultural processes applied (Ziirrer and
Bachofen, 1985).

Data recorded in table diameter values revealed that the response to locations, genotypes, and location
X genotype interactions varied. The value that was recorded in the Altinekin location (18,8 cm) surpassed
the value that was recorded in the Karaman location (18,0 cm). While table diameter value was recorded
at H108 (20,0 cm) in the first group (a), P63LE113 (17,6 cm), H101 (17,8 cm), P64LE119 and H110
(18,3 cm) were classified in (b) group in terms of genotype. When it comes to the locationxgenotype
interactions, Altinekin x H106 interaction was recorded at 20,8 cm in the same (a) group, Karaman x
P63LE113 was found the lowest value (17,0 cm) in the (c) group in both locations (Table 2). Gurbuz et
al. (2003) have reported that besides the diameter of the table varies from 10 cm to 75 cm in sunflower,
it is generally between 20-30 cm, it is undesirable for the sunflower to be too small or too large. In the
study conducted by Lider and Tetik (2016), the diameter of the table was found to be 18.42 cm in the
plot where IMI group herbicide was applied, and 18.61 cm in the control plot that was not applied. Some
studies were recorded with regarding of oil ratio by Ozturk et al. (2008) (17,5-19,7 cm), Kaya et al.
(2009) (17,0-26,0 cm). Our study was found to be consistent with the limits found by the researchers
with the table diameter and lower than some values.

According to seed yield values, the trial average was found 330,3 kg da™. The highest seed yield value
was recorded at 350,0 kg da™ in Altinekin location and the lowest value was found as 310,6 kg da™* in
Karaman location. H108 hybrid (361,3 kg da™), H101 hybrid (344,2 kg da™), Suzuka variety (342,7 kg
da) were shared in the first group () in terms of genotypes. H110 hybrid (295,6 kg da™*) was classified
as the latest group (c). Locationx genotype interaction was ranged from 274,4 kg da™ to 392,1 kg da™*
(Table 2). Seed yield in sunflower is created by many factors that affect the yield in terms of ecological,
morphological, physiological and agronomic as well as genetic structure (Bange et al. 1997). In addition,
there is a significant positive relationship between the diameter of the head, seed length, width of seed,
thousand seed weight and seed yield (Cosge and Bayraktar 2004). Some studies were recorded with
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regarding of oil ratio at different locations in the sunflower plant by Turhan et al. (2005) (180,0-427,8
kg da'), Kaya et al. (2009) (213,9-381,4 kg da™), Sefaoglu and Kaya (2018) (146,9-279,8 kg da™). Our
study was found to be consistent with the limits found by the researchers with the seed yield.

The study of oil yield value was recorded 140,6 kg da™* in Altinekin location as the first group and this
yield surpassed to oil yield value that was obtained in Karaman location (125,4 kg da™). H108 hybrid
(148,8 kg da™) was found in the first group (a) in terms of genotypes. P63LE113 variety (115,8 kg da”
1y was classified the latest group (d). Locationx genotype interaction was ranged from 114,8 kg da™ to
159,9 kg da* (Table 2). The most economically important yield criterion in all oil crops is oil yield. Oil
yield, which is a combination of seed yield and oil ratio, appears as a cultivar characteristic, and it is
emphasized by different researchers that oil rate and oil yield decrease depending on cultural practices
and ecological factors that affect seed yield and oil ratio (Cosge and Bayraktar, 2004; Ozturk et al.,
2008; Albayrak, 2014). Some studies were recorded with regarding of oil yield at different locations in
the sunflower plant by Albayrak (2014) (112,6-119,7 kg da™), Deviren and Eryigit (2017) (115,8-135,7
kg da™), Sefaoglu and Kaya (2018) (44,8-111,9 kg da™). Our study was found to be consistent with the
limits found by the researchers with the oil yield and upper than some values.

CONCLUSION

This study aimed to determine the agricultural characteristics and quality parameters of oil sunflower
hybrids and cultivars resistant to herbicide with Tribenuron Methyl (SU Group) active ingredient in
Konya-Altinekin and Karaman ecological conditions in the 2021 year. As a result of the study, It was
determined that it was within acceptable limits when compared with the standard varieties in terms of
seed yield, thousand seed weight, plant height, head diameter, oil ratio and oil yield values of hybrids.
The highest seed yield value was recorded at 350,0 kg da™* in the Altinekin location and the lowest
value was found as 310,6 kg da™ in the Karaman location. H108 hybrid (361,3 kg da), H101 hybrid
(344,2 kg da™), Suzuka variety (342,7 kg da™*) were shared in the first group in terms of genotypes.
H110 hybrid (295,6 kg da™*) was classified as the latest group. As a result of the study, H101 and H108
hybrids draw attention in terms of seed and oil yield. It was concluded that there are promising varieties
of candidates and that it would be appropriate to continue working with these H101 and H108 hybrids
and present them to the service of the regional producer in the next years.
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ABSRACT

The presented article analyzes the existing superstrate and substrate toponyms in the toponymy of
Azerbaijan, explains the reasons for the formation of hybrid toponyms. It was also noted that the
majority of toponyms in Azerbaijani toponymy are based on words belonging to the Azerbaijani
language and ancient Turkic languages, and form a major part of the toponymic fund due to the
ethnogenesis and language of the people. In toponymy, the elements of the Azerbaijani (Turkish)
language are clarified in the neighboring, originating and related languages, and the elements of those
languages have a certain place in our language based on relevant sources. It was noted that this process
manifests itself in the creation of toponyms in Azerbaijan, as well as in word creation, which led to the
formation of superstrate and substrate toponyms in toponymy.

Keywords: toponym, substrate and superstrate, language, oykonim, research, dominant language,
hybrid toponym.

XULASO

Taqdim olunan magalads Azarbaycan tpopnimiyasinda mévcud olan superstrat vo substrat toponimlarin
tohlillori aparilmis, hibrid toponimlarin amalagalma sobablori agiglanmisdir. Homginin, Azoarbaycan
toponimiyasinda toponimlorin oksoriyysti Azarbaycan dilina vo gadim tiirk dillarine monsub sézlor
osasinda yaranmagla toponimik fondun osas hissasini tagkil etmasini xalgin etnogenezi va dili ilo bagh
oldugu diqqgots ¢atdirilmigdir.

Toponimiyada Azarbaycan (tiirk) dilinin elementlori qonsu, galma va alagads oldugu dillarda, homin
dillorin tinstirlori ise dilimizdo miioyyon yer tutmasina miivafiq monbolora asaslanmagla aydinliq
gatirilmigdir. Bu prosesin s6z yaradiciliginda oldugu kimi Azarbaycan toponim yaradicilifinda da 6ziinii
gOstarmosi toponimiyada superstrat vo substrat toponimlorin yaranmasina sabab oldugu vurgulanmigdir.

Acar sozlar: toponim, substrat vo superstrat, dil, oykonim, todgigat, hakim dil, hibrid toponim.

Molumdur ki, cografi adlar — toponimlor dil ganunlari asasinda yaranmisdir. Toponimik landsaft cografi
landsaft asasinda yaransa da haor bir cografi ad konkret bir dilo moxsus s6z va ya s6z birlogsmalarindon
ibaratdir. Insanlarm cografi obyektlor barado tosavviirlari eyni olsa da dildo ifado vasitolori miixtolifdir.
Odur ki, hor bir cografi adin hansi dildo adlandirilmasi homin orazido yasayan xalqglarin dil
monsubiyyatindon asilidir. Har bir cografi ad — toponim har seydon avval dilin ganunlarina tabe olub
homin dilin ligat fonduna daxildir. Dilin liigat fondu iss tokco hamin dilin leksik vahidlorindan ibarat
olmay1ib alinmalar hesabina da zonginlosir. Burada bir ¢ox qadim xalglar va dillar, siyasi proseslar,
koniilli vo ya koniilsiiz miqrasiyalar da asas rol oynayir.

Toponimlarin miisyyan bir hissasi ictimai-sosial, tarixi, siyasi hadisalorlo slagadar doyisss, yaxud da
biri digari ilo avaz olunsa da boyiik bir gismi hamin arazids tarixan yasamis xalglarin  madaniyyatini,
adot-ananalarini, iqtisadiyyatini, ictimai vo sosial vaziyyastini, eloco do dillorinin aradan ¢ixmus,
arxaiklosmis miioyyan xiisusiyyatlarini oks etdiran oks etdiran abidolor kimi yasamaqdadir [5, 3].
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Toponimlorin nominasiyast miixtolif variantlarda 6ziinti gostorir. Burada dillarin biri-birino tasiri
mosalasi do asas faktor kimi ¢ixig edir. Dillarin belo garsilight tosiri toponimikada hibridlosma prosesine
sabab olmusdur.

Bu va ya digar arazids bir nega dils aid toponimik tobagenin oldugunu gostaran asas amillardan biri
hibrid adlanir. Lakin bels adlarin on baslica maziyyati onlarin substratla baghiligidir. Ciinki 6liib getmis
dilin olamatlori toponimiyada, xiisusilo do hibrid toponimiyada daha yaxsi mihafizo olunur. Bu
baximdan da hibrid toponimlorin arasdirilmasinin xalqin vo dil tarixinin 6yranilmasi ti¢iin ¢ox boyiik
elmi ohomiyyati var [6, 220-221].

A.Babayev dillorin bir-birino tasirindon danisarkan geyd edir ki, galma vo ya hakim dilin yerli vo ya
moglub dildoki izlori superstrat adlanir. Dillarin bir-birina geyri borabor miinasiboti noticasinds biri
galib, digari iss moglub olur. ©gar moglub va ya yerli dil galmo dildon zsifdirss, onda galms dil onu
dorhal siradan g¢ixarir. Ogar aksina, yerli dil giicliidiirss, onda oksins tosir bas verir ki, bu da substrat
adlanir [4, 488].

Azorbaycan toponimiyasinda superstrat toponimlar daha ¢ox hibrid soklinds yayilmigdir.

Azorbaycanin (Albaniyanin) Sasanilor va arob istilasina, XIII asrin avvallorindon mongol isgalina, XIX
asrin  ovvallorindon baslayaraq iso rus carizminin miistomlokogilik siyasotino baxmayaraq
toponimlarimiz miisyyan dévr galms dil vahidlori ilo adlandirilsa da substratlasma naticasindo proses
itib- batmis, yalniz golmo dilin miisyyan izlori qalmisdir.

Tarixdon molumdur ki, Sasanilor Azarbaycani iggal etdikdon sonra bu orazilordo dayaq yaratmaq
mogsadilo Qafqaz Albaniyasina Iran dillorinds danisan (kiird, lahic, tat, talis) xeyli ohali kogiirmiisdii.
Azorbaycanlilarin tat adlandirdiglari hamin shali bu giin Baki vo Baki otrafi kondlords, Quba, Samaxi,
Siyazon, Sabran inzibati rayonlarinda vo digar orazilordo moskon salmislar. Tat fran monsoli xalglarin
timumi ad1 oldugu bildirilir.

Talig dilindo olan toponimlor iso Lonkoran, Astara, Lerik, Yardimli, Masalli rayonlarinda genis
yayilmisdir.

Yaranma yollarina gora bu dilloro maxsus lay -di, -an, -gah, -dahar, - honi, karan, - xana, -dahar vs s.
topoformantlarin istiraki ilo amolo golmisdir. Iran dillorindo leksik yolla yaranan bir gism toponimlor
vardir ki, bunlari superstrat toponimlar hesab etmok olar. Superstrat toponimlar ham tam, hom do hibrid
soklindo movcuddur. Tam sakilda superstrat toponimlor miixtalif areallar tizro yayilmigdir ki, bunlara
areal toponimlor do deyilir.

Tam gaKilda: Mosolon, Imisli rayonunda Cahar toponimi, (farsca “dord” demokdir), Zordab (farsca
“zord”- sar1, “ab”- su), Quba rayonunda Afurca (iran mansali “abforuca”, ab- “su”, fur/for — “asag1”,
cal/caston- “sigramaq”, yoni “suyun asagi si¢crayan yeri”), Aspatosti (tatca as/os — “at”, paruste-
“ugmug”, yani “atin qayadan ug¢dugu yer”), Yardimli rayonunda Zovin (iran dillarinds “oglanlar”,
“igidlor” monasinda), PestaSor (talisca pesta- “topa”, “yiiksaklik”, Sar- “bas”’, yani “yiiksok yerda olan,
basda olan yer” monasinda), Masalli rayonunda Kubin (talisca ku-“dag”, bin-“alt”, “dib”, yani
“dagin dibi, asagi hissasi” Monasinda), Godobay rayonunda Leskor (Iran dillorinds “gosun”, “ordu”,
“diisorga yeri” moanasinda), Abseronda Novxani (farsca “tozo evlor” demokdir), Qusar rayonunda
Langi (iran dillorindaki “lang” s6ziindon olub, “miivaqQati dayanacaq yeri” monasinda) Vo s. Kimi
toponimlar bu gabildandir.

Monbslorda Zardabin yasayis mantagasi kimi XV asrdan malum oldugu bildirilir. Vaxtile Tiiryang¢ayin
dasqin sularindan axmazlar, bataqliglar amolo golon bu orazilor fars dilinds “zard ab”, yoni sart su
yerlari adlanirdi[ 1, 296]

Cografi movqeyina gora Morkazi Aran zonasinin Sirvan diiziinds yerloasir. Kiir, Goy¢ay va Tiiryangay
caylar1 Zordab rayonunun orazisindon keg¢ir.  Kiir ¢ay1 yatagina yaxin sahalorde axmaz vo gollarin
otrafinda gilli-qamigli sarisu bataqliglarinin yaranmasi bu orazilorin fars dilindo “zord ab”
adlandirilmasina sabab olmusdu. Toponimin Zardab adlandirilmasi masalasina goldikda iso deyas bilarik
Ki, Azarbaycan dili vo xalq1 6z tarixi orazisinds yaranmisdir.
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Akademik Z.Biinyadov va professor Y.Yusifovun redaktorlugu ilo nasr olunan “Azorbaycan tarixi”
(darslik) kitabinda gostarilir ki, Azarbaycan xalqi 6z tarixi arazisinds yasayan tiirk etnoslarinin va qonsu
6lkalardan golib burada maskunlasmus, tiirk dillarinds danisan digar tayfalarin gaynayib rarismasindan
yaranmigdir. Biitiin xalqlarda oldugu kimi, azori tiirklorinin do formalasmasi prosesindo Vo sonraki
dovrlardo onun torkibinae basqa dillordo danisan ayri-ayri etnoslar, xiisusilo farsdilli tayfalar daxil
olmuslar. Azarbaycan tiirklori iss erkan tiirk (prototiirk, erkan tiirk) dilindo danismis vo heg bir bagqa
xalqdan dénmomisdir ... . Bu xalqlarin iso (Qafgaz vo farsdilli etnoslarin — Q.1.) déniib tiirk (Azorbaycan
) dilinds danismasina ns siyasi, na iqtisadi, na do ideoloji (dini) sorait olmamigdir. Tiirk tirkliytinds,
fars farsliginda, lozgi doa lozgiliyinds galirdi, ¢iinki bir xalq kimi qadimdon formalagmis farslarin, yaxud
Azorbaycana Dagistandan axib galon lozgidilli etnoslarin etnik va dil tarkiblorini doyismoaya ehtiyac
duyulmamusdir. Vaxtilo Azorbaycanda moskan salmis Qafgaz va farsdilli etnoslar indiyadok 6z dillarini
saxlayirlar [3]

Demaoli, aydin olur ki, tarix boyu azari tiirklori farsmanssli vo Qafqazdaki digar etnoslarla qonsu olmus,
onlarin miioyyan gismi Azarbaycanda moskon salmis vo xalqimizla bilavasito {insiyyat yaradaraq biri
digarino biitiin istiqgamatlords - dil, modoni, igtisadi vo s. tosir gostormisdi. Dillor arasindaki belo
qarsiligh tasir naticasindo toponimiyada superstratlasma prosesi bas vermisdir ki, bu da Zardab
toponiminin yaranib sabitlosmasine sobob olmusdur.

Hibrid saklinda: Masolon, Ismayill rayonunda Qalagah (Ismayilli rayonunda kond, “gah”- “yer”,
“mokan” demakdir), Kohnadahar, Dahardag (Ismayilli, “dahar” — “gaya” demokdir), Tangaalt: (Quba
rayonunda kand, tat dilinds “tongoe” — “dar” monasinda olub, “dar kecidin, yaxud dar daranin altt”

anlamindadir), Digahoba (Xa¢gmaz rayonunda kond, “di” — “kond”, “oba”, “gah” “yer”, “mokan”,
“arazi”), Suxtagalaqislag (Xagmaz rayonunda kond; Suxta farsca “yanmis” demokdir) va s.

Miixtalif dilloro moxsus topoformantlarin hibridlosmasi  naticesinds bazon eyni monani veran
toponimlar do  amalo golir. Masalon, Cayrud (Lerik rayonunda kond) “rud” talisca — “cay”, “su
hévzasi” demokdir. Burada , s6ziin manasini bilmadiklori tigiin miixtalif dillora moxsus iki eynimoanali
sOziin birlosmasi oykonim amalo gatirmigdir. Zagatala rayonunun arazisindon axan “Kurmuxgay”in
asast da udin dilindoki “kur”- “qobu”, “cay” vo “mux” com sokil¢isindon ibarstdir. Toponim
azorbaycanlilar torafindon basa diisiilmadiyindon onun ¢ay oldugu nozors alinaraq toponims “cay”
sOzlinii do slavea etmislor. Belaliklo, hidronim azarbaycan dilinds “caylar¢ay” leksik monasini almigdir.

Ismayilli rayonunun Candahar kondinin ohalisi azorbaycanlilardan ibarat oldugu halda toponim ikinci
torofs dahar (tat dilinde “dag”, “qaya” menasinda olub, yani “con, duman biiriiyon dag, gaya”)
topoformantini qobul etmisdir ki, bununla da hibridlosma naticasinds superstrat toponim yaranmigdir.

Xagmaz rayonunun Narocan inzibati orazi vahidindoki kond 1840-ci illordon ruslarin bu oraziys
kogiiriilmasi ilo olagadar Rodnikovka adi ilo salinmigdir. Kondin salindigi orazi Ag tala cografi adi kimi
taninsa da burada ¢ixan bulaqlara goroa rus dilindo Rodnikovka (bulagli yer) deyimi istiin
gotiiriilmiigdiir. Kondin cografi mévqeyi hom ag tala ils, hom do bulaglarla bagli olsa da superstratlagma
naticasindo Rodnikovka admi almusdir. Oton osrin sonlarma qoador kendds ruslar azerbaycanlilarla
borabar yasamigdir. Hazirda toponim passiv fonda keg¢diyindon oykonim Ag tala adlandirilir [7, 49]

Superstrat profilli toponimlor Azorbaycanda fars, orob, monqol, rus isgallari zamani yaranmis
toponimloarda miixtolif areallarda 6ziinii gdstorir. Siyasi mogsadlorlo macburi gokilda adi doyisdirilmis
Vo yasayis montogasini salan soxsin adi ilo adlandirilan toponimlori superstrat toponimlor hesab etmok
olmaz. Masalon, 1804-cii ildo Ganca rus qosunlari tarafindon iggal edildikden sonra adi dayisdirilorak |
Aleksandrin arvadinin sorafine Yelizavetpol adlandirilmigdir. Car generali Sisianov iss Ganca adi
islodanlara xiisusi corimo toyin etmisdi. Burada, toponim dillarin qarsiligl islokliyi naticasinds bir dilin
digor dil tzorinds istinliyii ilo deyil, mocburiyyst va zorakiliq noticesinds xiisusi farmanla
doyisdirilmisdir ki, bunu da superstrat kimi gabul etmak yolverilmozdir. 1918-ci ildo AXC doévriinds isa
soharin avvalki ad1 barpa edilso das, 1935-ci ildon sovet dovlst xadimi Kirovun sorafine Kirovabad
adlandirilmigdir. 1992-ci ildon soharin godim adi 6ziine qaytarilaraq Ganca- Yelizavetpol-Ganco-
Kirovabad-Ganca tarkibinds faal va passiv fondda avazlonmigdir.

29 <c

Substrat latin s6zii olub, monast “ssas” “astar” demokdir. Professor V. Oliyev substrat toponimlaori
gadim toponimik tebags ilo baglayir vo galma dilin niimayandalorinin yerli dildo olan toponimloari
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goruyub saxladigi halda bas verildiyini gqeyd edir [6, 48] Demali, substrat toponimlar yerli dilin
tistiinlityd ilo yaranan toponimlardir.

Qeyd edoak ki, Azorbaycan toponimiyasinda torkibindo arob ethonimini oks etdiran iyirmiys yaxin
oykonim vardir. Bunlara Orab (Xagmaz, Agdas, Lagin, Masalli rayonlarinda), Orabgadim, Orabsalbas,
Orabsahverdi (Qobustan rayonunda), Orabgubali, Orabxana (Kiirdemir rayonunda), Orabgardasbayli
(Neftcala rayonund), Orabocag: (Agdas rayonunda), Oroblor (Bordo vo Sabran rayonlarinda),
Orabsarvan, Orabusagi (Agsu rayonunda), Bala Orablor, Xanarab (Bords rayonunda) va s. misal
gostara bilarik.

Aragdirmalardan moalumdur ki, VII asrdan arab isgallarinin baglanmasi ilo slagadar Xilafotin torkibino
daxil olan arazilora xeyli arab tayfalar kogiiriilmiisdii. Monbalorin molumatina goérs tokco 731-ci ildo
Azorbaycana simal sarhadlarini qgorumagq ti¢iin Samdan (Suriyadan) 40 min, Suriyadan 24 min, hamginin
Yomondan, Omandan, Misirdon, Irakdan va digor orab 6lkalorindon xeyli arob ailosi kciiriilmiisdii [6,
137]. Sonralar iso bu kiigiiriilmolor kiitlovi hal almigdir. Maraqlidir ki, kdgiiriilon orab tayfalarinin
oksariyyati Sam, Mosul, Rabis, Yomon, Xeybar, Kufa v s. dairalordon olsa da onlarin Azarbaycanda
moskon saldiglart orazilorin heg¢ birindo eyniadli toponimlors rast golinmir, varsa da ¢ox ciizidir.
Mosalon, Abbasilor dovriindo Iraqm Xillo oyalotindon Azorbaycana kégiiriilon  Xillalilorin
kiigiiriildiiklori orazilords saldiglart Xilla, Xilmilli toponimlorini misal gostara bilorik.

Tadgiqatlar gostarir ki, konilli vo ya koniilstiz migrasiyalar zamani toponimlar adsten paralel toponim
halmi alir. Ancaq arob tayfalarinin maskunlasdiqlari orazi toponimlori adston Azarbaycan (tiirk) dili s6z
Vo sozdiizaltms vasitolorindoan ibarat oldugu ii¢iin burada yerli- Azarbaycan dilinin tstiinliiyii aydin
goriiniir . Demoli, bu prosesds yerli dil hakim (osas, astar) oldugu {igiin bu gism toponimlori substrat
toponimlar adlandirmaq magsadouygun hesab edilmalidir.

Hor seydon avval, hor bir toponim miioyysn bir dil isarasi olub, bir cografi obyekti digarindan
farglondirmoya xidmat edir. Azarbaycan xalqinin va onun dilinin togokkiiliiniin V osrds basa ¢atdigini
sortlondiran bir sira amillor olmugdur. Bu dilin togokkiiliinii gostoron miithiim dalillardon biri V asrdo
vahid Alban yazisinin olmasi vo homin yazinin yenidon tokmillagdirilmasidir [8, 76]. Qadim tiirk
tayfalar1 Azorbaycan orazisindo moskunlagmagqla eradan avvalki bir nego minillik arzinds etnodil
umumiliyi ¢ar¢ivasinds yerli keyfiyyatlarin, arazi toponimlorinin togokkiilii onsnasini davam etdirmislar
[8, 77].

Bu mosalays toxunan B.©.Budaqov va Q.L.Vorosil eyni fikirdadir: “Azorbaycan toponimlarinin ilkin
linqvistik tosnifati gostarir ki, biz burada son {i¢ min ildo méveud olan an az1 20 dilo monsub toponima
malikik; 6zii do bu dillor miixtalif dil ailolorino daxildir. Lakin bununla yanasi Azarbaycan
toponimlarinin 70 faizi Azoarbaycan dilina mansubdur” [9, 3].

Z.M.Biinyadov da son todqiqatlarinda qeyd edir ki, “Azarbaycanin vo Arranin tirklosmasi arablorin
siyasi arenaya ¢ixmasindan ¢ox-¢ox oVval Sasani imperiyasi torkibinds baslamigdi. Orablorin
Azorbaycanda goriinmoasi vo miistomlokagiliyi avallor bu prosesi longidirdi, lakin tezliklo arablorin
tirklor torafindan assimilyasiyaya ugradilmasi onu siiratlondirdi vo comi yiiz ildon sonra bu proses genis
viisot aldi” [8, 74]

Biitiin bunlar1 imumilagdirarok Q.S.Kazimov yazir: “Tarix¢i va dilgilarimiz bir cohoti diigiinmalidirlor
Ki, bu godar tiirk xalqr var, na ti¢lin onlarm hamisinin ad1 var (qazax dili, qurgiz dili, gaqauz dili va S.),
amma bir Azarbaycan shalisines tiirk deyilib, Azarbaycan dili min illor boyu tiirk dili adlanib. Stibhasiz,
bu daha ¢ox gadimlordan tiirk 6lkasidir, Azarbaycan tiirkiin besiyidir” [8, 56]

Monbalarda do Azarbaycan (tiirk) dilinin tarix boyu Yaxin Sarqds belo mévgeya malik olmasinin an
baslica sobobi diinyanin bu regionunda azorbaycanlilarin (tiirklorin) sayca ¢ox olmasi vo ¢ox
gadimlordan genis bir arazido maskunlasmalar1 géstarilir. Stibhasiz ki, belo vaziyyst toponimiyada da
do 6z oksini tapmalidir. Ela buna goradir Ki, Azarbaycan (tiirk) dilinin elementlari qonsu, alagads oldugu
dillords, hamin dillorin {insiirlori iss Azorbaycan dilindo miioyyan yer tutur. Bu proses soz
yaradiciliginda oldugu kimi Azorbaycan toponim yaradiciliginda da 6ziinii gostormis, tponimiyada
superstrat vo substrat toponimlorin yaranmasina sabab olmusdur.
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MOLCULAR INSPECTION OF CONTAMINATION WITH SALMONELLA ENTERITIDIS
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ABSTRACT

The aim of this study was to investigate the occurrence of Salmonella Enteritidis infection between the
birds in Tabriz city aviary by molecular method. In this study, the presence of paratyphoid infection in
the pet bird market of Tabriz city was investigated for the first time. One hundred six fecal samples were
obtained from aviaries in Tabriz urban area. The samples were then transferred to tetrathionate broth
culture media. After 24 hours of incubation, samples were transferred to MacConkey agar plates.
Samples showing no fermentation of lactose and containing transparent colonies were transferred to
salmonella shigella agar plates. In the next stage, the resulting dark colonies, which were determined to
be salmonella bacteria, were entered to a multiplex polymerase chain reaction test. Findings showed that
7 (6.6%) out of 106 samples were contaminated with salmonella bacteria. In addition, results of
multiplex PCR confirmed Salmonella Enteritidis as the source of Salmonella Enteritidis contamination
in 2 (1.88%) samples. This finding shows that a slight degree of contamination with enteritidis infection
is present in birds in Tabriz city aviaries. It can be concluded that there is a slight rate of infection by
Salmonella Enteritidis in Tabriz city aviaries. Our findings show that this contamination is latent, and
necessary measures should be taken to confront it.

Keywords: Tabriz aviary, Bacterial infection, Salmonella Enteritidis, PCR
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ABSTRACT

According to increasing growth of turkey breeding industry in Iran and the many economic losses due
to that various parasitic diseases especially parasitic enteritis cause for this bird and the lack of research
in this field, the present study was designed. In this study, stool samples or carcasses of birds with
enteritis symptoms as diarrhea were collected from 60 industrial turkey farms around of Tabriz death.
Stool samples were examined by two direct methods and giemsa staining. Contact and soup smear from
different parts of the intestine were prepared and stained with Giemsa. Histopathological sections were
prepared from liver, trachea, kidney and intestinal lesions and stained with hematoxylin and eosin and
examined a veterinary pathologist. Out of 60 samples collected, 25 samples were free of parasitic
infection, one sample was parasitic infection with cestode worm, one sample was parasitic infection
with nematode worm (Ascaridia galli), one sample was infected with Sacrocyst protozoan parasite and
32 samples were infected with histomonas meleagridis. In birds with histomoniasis, lesions include focal
circular necraotic lesions, hyperemia, and swelling in the liver. In the cecum, there were areas of necrosis,
hyperemia, hemorrhage, and dense dark stools. Histological changes observed in histomonas-infected
specimens included hyperemia, hemorrhage, focal necrosis areas, and the presence of histomonas
protozoa whithin cecum tissue. In samples infected with cestode and nematode, only hyperemia and
infilteration of inflammatory cells were observed. The results of this study indicate the considerable
prevalence of parasitic infection, especially by the protozoan parasite histomonas meleagridis in
industrial turkey farms around of Tabriz, which can be due to non-compliance with the principles of
biosafety in these traditional farms.

Keywords: Turkey enteritis, Histomoniasis, Industrial farms for turkey breeding around Tabriz,
pathology of enteritis-causing parasites, Prasitology, Pathology
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ANAOKUL COCUKLARININ HAYATINDA OYUNLARIN ROLU
THE ROLE OF GAMES IN THE LIFE OF CHILDREN IN KINDERGARDEN
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OZET

Egitimin ilk asamasi olan okul 6ncesi egitim, ¢cocuklarin kiigiik yaslardan itibaren entelektiiel, fiziksel
ve zihinsel gelisimlerini, basit ¢alisma aligkanliklarinin kazanilmasini, yetenek ve yeteneklerin
kesfedilmesini, sagligin korunmasini, estetik egitimi, duyarl bireylerin olugsmasini saglar. dogaya ve
insanlara kars1 tutum. Okul dncesi egitim amagcli, planli, programin gereklerine uygun olarak organize
edilir, cocuklarin gelisim alanlarinda (bedensel, saglik ve giivenlik, biligsel, estetik ve yaratici, sosyal
ve duygusal) gerekli bilgi ve beceriler olusturulur.

Oyunlar ¢ocuklarin en sevdigi eglencedir ve sagliklari, entelektiiel ve sosyal gelisimleri, moralleri igin
¢ok dnemlidir. Tiiriine gére oyunlar ¢ocuklar1 heyecanlandirir, eglendirir ve diisiindiiriir: Ilging bir oyun
onlar1 daha ¢ok cezbeder. Cocugun oyun i¢inde biiyiidiigiinii s0ylemek daha dogru olur. Arastirmalar,
diizenli oyun oynayan g¢ocuklarin digerlerinden daha yaratic1 diistindiiklerini ve problemlerden daha
kolay ¢ikis yollar1 bulduklarini gésteriyor.

Ovyunlar ¢ocuklarin zihinsel ve fiziksel gelisimi i¢in ¢ok 6nemlidir ¢linkii onlarin ruhlarinin geligimi igin
oyunlara ihtiyaglart vardir. Oyun, g¢ocuklarin 6nde gelen bir sosyal ihtiyacidir. Cocuklar oyun
oynamadiklarinda ruh hallerini etkiler, yorgun, sikilmis ve pasif goriiniirler. Daha az aktif olduklar1 i¢in
siklikla hastalanirlar, zihinsel olarak zayif gelisirler ve saldirganlasirlar.

Bu etkinlikle, oyun sirasinda kazanmayi istemekten ¢ok, bir siire¢ olarak ilgilenirler. Cocuk oyundan zevk
aldig1 i¢in her konuda daha iyimserdir. Oyun oynamaya alismis olan insanlar, oynamadiklar1 zaman
ofkelerini kaybederler. Hayattan tatmin olmadigini hissetmeye baglarlar.

Oyunlar ¢ocuklarin giinliik yasamlarii yetiskinlerden ayirir. Oyunlar ¢ocuklar1 daha enerjik yapar.
Aktif, acik hava oyunlar1 sadece saglik iizerinde olumlu bir etkiye sahip olmakla kalmaz, ayn1 zamanda
onlar1 daha neseli hale getirir. Fiziksel aktivitenin eslik ettigi oyunlar sayesinde ¢cocugun beyni rahatlar.
Bir oyun oynarken, risk altindaki ¢ocuklar daha gii¢lii bir ¢caba ve problem ¢6zme duygusuna sahiptir.
Oyunlar yaraticiligi artirir,

Oyunlar ayni zamanda ¢ikmazi kirmanin iyi bir yoludur. Yaratict oyunlarin kisisel iliskilerin
giiclendirilmesi {izerinde de olumlu bir etkisi vardir: oyunda bir kisinin baskalariyla iletisim kurmasi,
oyunun kurallarina gore belirli gorevleri yerine getirmesi gerekir. Bu, en azindan kismen, a¢ig1
kapatmaya yardimeci olur.

Uzun siireli deneyimler, bir cocugun okula hazir olma kalitesinin, 6nde gelen oyun aktivitelerini nasil
diizenledigine bagli oldugunu gostermektedir.

Anahtar kelimeler: anaokul, oyunlar, egitim, pedaqoji

ABSTRACT

Preschool education, which is the first stage of education, ensures the intellectual, physical and mental
development of children from an early age, the acquisition of simple work habits, the discovery of talents
and abilities, health protection, aesthetic education, the formation of sensitive attitude to nature and
people. Preschool education is purposeful, planned, organized in accordance with the requirements of
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the program, the necessary knowledge and skills in the areas of children's development (physical, health
and safety, cognitive, aesthetic and creative, social and emotional) are formed.

Games are a favorite pastime of children and are very important for their health, intellectual and social
development, high spirits. Depending on the type, the games excite, entertain and make children think:
An interesting game attracts them more. It would be more accurate to say that the child grows up in the
game. Research shows that children who play regular games think more creatively than others and find
easier ways out of problems.

Games are very important for the intellectual and physical development of children, because they need
games for the development of their psyche. Play is a leading social need of children. When children do
not play, it affects their mood, they look tired, bored and passive. Because they are less active, they often
get sick, develop poorly intellectually, and become aggressive.

They are more interested in this activity as a process than in wanting to win during the game. The child
is more optimistic about everything because he enjoys the game. People who are accustomed to playing
games lose their temper when they do not play. They begin to feel not satisfaction from the life.

Games differentiate children's daily lives from adults. Games make children more energetic. Active,
outdoor games not only have a positive effect on health, but also make them more cheerful. Thanks to
games accompanied by physical activity, the child's brain relaxes. When playing a game, children at risk
have a stronger sense of effort and problem solving. Games increase creativity.

Games are also a good way to break the deadlock. Creative games also have a positive effect on the
strengthening of personal relationships: in the game a person has to communicate with others, perform
certain tasks according to the rules of the game. This helps to close the gap, at least in part.

Long-term experience shows that the quality of a child's readiness for school depends on how he or she
organizes his or her leading play activities.

Keywords: kindergarten, games, education, pedagogy
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TOWARDS AN INTELLIGENT DECISION MAKING SUPPORT SYSTEM FOR SUPPLY
CHAIN MANAGEMENT
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ABSTRACT

Today's ultra-connected world is generating a huge amount of data stored in databases and cloud
environments, especially in the area of supply chain management. These big data need to be processed
and analyzed to best understand and improve the efficiency of supply chain management operations and
present them as a valid element for managers for further use. In this paper, we propose a novel approach
for supply chain management integrating big data technologies and decision support systems. This
approach takes into consideration 4 issues based on big data analysis for supply chain management,
which are delivery time, customer service, inventory costs, and operational costs. In addition, we present
two open research questions on big data analytics and decision-making.

Keywords: Decision support systems; Supply chain management; Big data technologies, cloud
environments
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ABSTRACT

The industrial waste includes different intimidatory metal ions and can cause bad effects on individual
life and habitat. Chemosensors are useful to detect metal ions. Detecting metal ions is really important
especially for some of them because of their high degree of toxicity. Hence the design of chemosensors
is developed!. 2-Chloroquinoline-3-carbaldehyde is an aldehyde with C10HsCINO molecular formula
and 191.61g/mol molecular mass. This aldehyde can react with amines and produce products which can
be used as chemosensors?. To synthesize the product, 1 mmol of 2-chloroquinoline-3-carbaldehyde and
1 mmol of an amine were mixed via a solvent-free two-component reaction in the presence of SBA-Pr-
TAP-(SO3H) as catalyst. The mixture was stirred and heated for 30 minutes. Then it was worked up. To
achieve reliable results photoluminescence spectroscopy can be used. The fluorescence method for
investigating the diagnostic properties of sensors has a lot of benefits over other techniques such as
notable sensitivity, great selectivity, quick response time, etc®. To prepare varied related stock solutions
the various nitrate salts of different metal ions and the various sodium salts of different nonmetal salts
and complexes were dissolved in distilled water. The solution of the product (10 mol.L™* H,O/C3H3N
1:1) was provided. To analyze the sensory property of the product 2.5 ml of the solution was added to
the metal, nonmetal, and complex ion solutions (10 mol.L™, 200ul). Finally, the product showed high
sensitivity.

Keywords: Chemosensors, 2-Chloroquinoline-3-carbaldehyde, Amines, Two-component reactions.
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ABSTRACT

Pomegranate Punica has been used for many centuries due to its unique properties and numerous
benefits in many different fields. such as medicine, dyeing,detmatology and beauty, pharmaceuticals
and chemical industries. The use of this extraordinary fruit is not only focused on its edible part but also
on the non-edible part of this fruit, especially its peel, which is widely applicable.* Nowadays, chemo-
sensors become a center of attention because of their various and fundamental applications in the
detection of disturbing ions and environmental pollutants. Since of their rapid accumulation and toxicity
in the human body, determining the presence of toxic and hazardous ions is critical.? Owing to its
operational simplicity, high selectivity, good sensitivity, and low cast, fluorescent sensors have emerged
as a viable and well-developed approach for detecting harmful cations and anions.® Simple extraction
of the dried peel of Pomegranate Punica granatum in water served as a natural and green sensor, and the
resulting yellowish solution containing phenolic chemicals reacted specifically to detect Pb?" and
Cr,0* solutions. Only the addition of Pb** and Cr,O* shifted the fluorescence absorption spectrum of
the resultant extracted combination dramatically toward longer wavelengths, while the addition of a
wide range of other common ions had no noticeable spectral change.

Keywords: Pomegranate Punica granatum peel; Chemosensor; green chemosensor; Fluorescent
spectroscopy; Aqueous media; Pb®* and Cr,07*" ions
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ABSTRACT

The industrial waste includes different Gold nanoparticles (AuNPs) have received much attention in
their unique physicochemical activities such as biological, chemical, and biomedical implementations.
The application of AuNPs is for sensing, catalysis, imaging and diagnosis, and therapy.

Porous networks of Supramolecular Au@disulfide-bonded polymer synthesized through the covalent
bonds among monomers, to introduce as a novel catalyst, for organic reactions. Hybrid Supramolecular
Au@disulfide-bonded polymer networks.

In continuous our previous work in coupling reaction,>* we decided to introduce new catalyst to be in
organic reactions, which could be opened to other developments in this subject. Immunization of the Au
on the synthesized catalyst as the thiol group has highly affinity to the Au NPs, therefore, this catalyst
could be provided easily and used in differently reaction. Among the different MCRs, amines,
aldehydes, and terminal alkynes are as a powerful, valuable, and selective approach to give the valuable
propargylamines.®

Keywords: Au@disulfide-bonded polymer networks; trithiocyanuric acid (TCA); Trichlorotriazine
(TCT); A3-coupling reaction; propargyl amines; Gold nanoparticles

REFRENCES
M. Falahati, F. Attar, M. Sharifi, A. A. Saboury, A. Salihi, F. M. Aziz, |. Kostova, C. Burda, P. 1.
Priecel and J. A. J. B. e. B. A.-G. S. Lopez-Sanchez, Biochim. Biophys. Acta., 2020, 1864, 129435.
F. Mohajer, G. Mohammadi Ziarani and A. Badiei, Journal of the Iranian Chemical Society, 2.
2020, DOI: 10.1007/s13738-020-02044-4.
F. Mohajer, G. Mohammadi Ziarani and A. Badiei, Research on Chemical Intermediates, 2020, 3.
46, 4909-4922.
R. Moradi, G. Mohammadi Ziarani, A. Badiei and F. Mohajer, 2020, 34, e5916. 4.
V. A. Peshkov, O. P. Pereshivko and E. V. Van der Eycken, Chemical Society Reviews, 2012, 5.

41, 3790-3807.

PROCEEDINGS BOOK 231 www.scienceazerbaijan.org/karabaghcongress


https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0002-6985-7497

KARABAKH
ITII. INTERNATIONAL CONGRESS OF APPLIED SCIENCES
"YEAR OF SHUSHA- 2022"
June 7-10, 2022 Karabagh/Azerbaijan
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ABSTRACT

Flow across a circular cylinder is a canonical problem for understanding flow around bluff bodies. The
basic goal is to reduce the drag force as much as possible. Numerical simulations of the two-dimensional
incompressible steady Navier—Stokes equations for symmetric flow past circular and polygonal
cylinders, hexagonal and dodecagonal are presented in this paper.

This research looked at the pressure, friction, and total drag coefficients, as well as the streamline
velocity, friction coefficient, and pressure coefficient; The key goals of this research are to determine
how polygonal ribs affect the drag coefficient, as well as how increasing ribs and Reynolds number
influence the hydrodynamics of the fluid. The present study reports on smooth and polygonal cylinders
with 8 and 12 sides. The current study is focused on the flow around cylinders immersed in an
unconfined domain of diameter D, over a Reynolds number up to 40. In order to solve the governing
equations numerically, ANSYS Fluent was used. For the convective terms of the momentum, a second-
order upwind scheme was used and a central difference scheme for other terms. In addition, the coupled
scheme was used to solve the pressure-velocity coupling. The residuals of continuity and momentum
have been computed using double-precision accuracy and absolute convergence criteria of 107,

There is excellent agreement between the predicted and literature results. It can be seen that the
polygonal cylinders show a marked reduction in the total drag coefficient compared to the smooth
cylinder. Where this trend is more pronounced as the polygonal ribs increase.

Keywords: Drag Coefficient, circular cylinder, polygonal ribs, Steady.
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YENIDOGULANLARDA NEKROTIiK ENTEROKOLIT ZAMANI MATRIKS
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XULASO

Isin mogsadi. Yenidogulanlarda nekrotik enterokolit (NEK) zamani matriks metalloproteinazalarin
klinik-diaqnostik va prognostik shomiyyastinin qiymatlondirilmasi.

Material vo metodlar. Miiayinolor K.Y .Forocova adina Elmi-Todqiqat Pediatriya Institutunda
aparilmigdir. ©9sas qrupu reanimasiya vo intensiv terapiya sobosino daxil olan 110 NEK-Io xosto
usaq toskil etmigdir. Bu usaglar NEK-in gedis marhalslorine goroe asagidaki qruplara bolinmiisdiir: 1
grup —NEK-in I morhoalasi olan 49 xasta, II qrup —NEK-in II marholasi olan 48 xasto, III qrup —NEK-
in III morholasi olan 13 xasta. Saglam qrupu iso praktik saglam 30 yenidogulan usaq toskil etmisdir. 50
xastodo MMP-2, MMP-9 vo MMP-17-nin qanda saviyyssi immunoferment miiayins iisulu ilo toyin
olunmusdur. Alian naticolor miiasir tibbi statistik {isullarla islonilmisdir.

Noticalar. Qruplar arasinda miiqayisali giymstlondirms apardigda miioyyon olunmusdur ki, MMP-2
nazarat qrupu ilo miiqayisads I qrupda 6,9 dofo, II qrupda 8,3 dofa, III qrupda ise 10,7 dofs artmigdir
(p=0,015; F=4,686). Analoji olarag, MMP-9 T qrupda 3 dofa, IT qrupda 3,4 dofs, 11T qrupda iso 4,5 dofs
artmigdir (p<0,001; F=13,617). MMP-17-nin konsentrasiyasi digor MMP-lordon bir godor forqli
olmusdur. Belo ki, MMP-17 noazarat qrupu ilo miigayisado I vo II qrupda eyni dorocodo-2,5 dofo, 111
grupda isa 3,6 dofo artmigdir (p=0,007; F=13,617). Yekun. Belsliklo, NEK olan yenidogulanlarda
MMP-larin saviyyssinin qanda artmasi yenidogulanlarda patoloji prosesin agirliq deracesindon asili
olaraq doyisir. Matriks metalloproteinazalarin soviyyosinin doyigmosi onlart NEK-in diagnozu vo
prognozlasdirilmasinda prediktor kimi istifado etmays osas verir.

Acar sozlor: yenidogulan, nekrotik enterokolit, matriks metalloproteinazalar.

ABSTRACT

Purpose of the study. Assess the clinical, diagnostic and prognostic significance of matrix
metalloproteinases in neonatal necrotizing enterocolitis (NEC).

Material and methods. The studies were conducted at the Scientific Research Institute of Pediatrics
named after K.Y. Farajova. The main group consisted of 110 newborns with NEC who were admitted
to the intensive care unit at the age of 1 to 60 days. The examined newborns were divided into three
groups according to the stages of the NEC. The first group consisted of newborns with stage | NEC,
Group Il - newborns with stage 11 NEC, Group 111 were newborns with stage 111 NEC. According to the
clinical and radiological signs, stage | of the NEC was observed in 49 (40.5%), stage 1l in 48 (39.7%),
and stage I11 in 13 (10.7%) newborns. The control group included 30 conditionally healthy babies. The
level of matrix metalloproteinases 2, 9 and 17 was determined by ELISA for 50 children with NEC. The
obtained results have been developed by modern medical statistical methods.
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Results. The study found that the level of MMP-2 in neonates in the 1st group increased 6.9 times, 8.3
times in Group I, while in the Group 111 10.7 times compared to newborn infants in the control group
(p=0,015; F=4,686). Similarly, the level of MMP-9 in increased 3 times in the 1st group, 3.4 times in
Group 11, 4.5 times in Group 111 (p<0,001; F=13,617). MMP-17 concentrations in neonates in Groups |
and Il were almost identical on average increased 2.5 times, at Group 111 in 3.6 times as compared with
the control (p=0,007; F=13,617).

Conclusion. The severity of changes in the level of the studied metalloproteinases correlates with the
severity of NEC. The change in the level of matrix metalloproteinases shows the possibility of using
them as predictors in the diagnosis and prediction of NEC.

Keywords: newborns, necrotic enterocolitis, matrix metalloproteinase.
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YENIDOGULAN USAQLARDA NEONATAL SEPSIiSIN KLiNiK-IMMUNPATOGENETIK
ASPEKTLORI VO PROQNOZLASDIRILMASI

CLINICAL-IMMUNOPATHOGENETIC ASPECTS AND PROGNOSTICATION OF NEONATAL
SEPSIS IN NEWBORN CHILDREN

Naila Rahimova
K.Y.Faracova adina Elmi-Tadgiqat Pediatriya Institutu, Baki, Azarbaycan.
ORCID ID: https://orcid.org/0000-0002-1551-2979

XULASO

Isin mogsadi klinik-immungenetik molumatlarin kompleks analizi osasinda miixtolif hestasiya yasinda
olan 122 yenidogulanlarda neonatal sepsisin erkon diaqnostikasi, prognozlasdirilmasi, miialico vo
profilaktikasini isloyib hazirlamaq vo optimallasdirmaqdan ibarat olmusdur.

Sepsis zamani miixtalif hestasiya yasli vaxtinda vo vaxtindan avval dogulan usaqlarda poliorqan
zodalonmaloarinin strukturunda markazisinir sistemi zodalonmalori 100% izlonilmakls, stiinliik togkil
edir, tonoffiis sisteminin zadolonmolari 74,1+2,8% va 81,1+2,2%, iirok-damar sisteminin — 37,5+2,3%
Vo 38,44+2,8%, hozm sisteminin — 29,6+2,8% vo 32,6£2,3%, sidik¢ixaric1 sistemin — 33,3£2,7% va
42,142,2% toskil edir, disfunksiyalarin rast galms tezliyi ise usaglarin hestasiya yasindan asilidir.
Poliorgan c¢atismazligi (3 vo ya daha gox organin zadalonmosi) daha yiiksak tezliklo vaxtinda avval
dogulanlarda geydo alinmisdir.

Neonatal sepsisi olan yenidogulanlarda immunoloji reaktivliyin doyisikliklori sitokin statusunun
pozgunlugu fonunda tozahiir etmasi miioyyanlosdirilmisdir. Belo Ki, nozarot qrupu ilo miiqayisada
vaxtinda vo vaxtindan avvol dogulan korpslords, miivafiq olaraq, iltihabonii sitokinlorin migdarinin
statistik etibarl1 (p<0,001) artmas1 (IL-1B 3,5 vo 7,8 dofo; IL-6 4,2 vo 8,2 dofo; L-18 1,9 vo 3,9 dof;
SNF-a. 2,3 va 3,2 dofo), iltihabaleyins olan sitokin IL-10-nun iso 3,1 vo 1,7 dofo azalmasi qeyd olunur.
Vaxtindan ovval dogulanlarda sitokin sintezinin nisboton asagi soviyyesi, gorlniir ki, onlarin
ontogenetik immun cavabinin yetismozliyi ilo slagodardir.

Yenidogulanlarda sepsis zamani IL-1p, IL-6-nin daha yiiksok dorocodo tozahiir edon artimi vo iimumi
diagnostik testin ¢okisinin, uygun olaraq, 95,5% vo 97,7%-ni toskil etmolori onlarin diagnostik
effektivliyini siibut edarak, yenidogulanlarda sepsisin prognozunda va diagnostikasinda skrininq marker
kimi istifadoasine imkan yaradmisdir.

Miioyyan olunmusdur ki,iL-1pB, IL-6, iL-10, IL-18, SNF-a genlorinin promotor sahslorinin allel vo
genotiplarinin tezliklorinin toyini saglam va infeksiyali usaqlar arasinda tok nukleotid avozolunmalart
ilo bagl statistik etibarl1 forglorin mévcudlugunu askar etmoys imkan verdi. IL-1B (-511) CC, IL-6 (-
174) GG, IL-6 (-572) GG, IL-10 (-819) CC, IL-18(-656) GG, IL-18 (-137) CC sepsisin inkisafinin
yiiksok risk qrupunu formalasdirir vo neonatal infeksiyalarin prediktoru kimi istifads oluna bilar.

Acar sozlari: neonatal sepsis, sitokinlar, tok nukleotid svozolunmalari.

ABSTRACT

The purpose of research is early diagnosis, prognosis, treatment and prevention of neonatal sepsis in
122 newborn infants of different gestational age has been developed and optimized on the basis of a
comprehensive analysis of clinico-immunogenetic data.

In the structure of polysystemic lesions with neonatal sepsis with different frequencies, the CNS lesions
were 100%, respiratory system disturbances (74.1 £ 2.8% and 81.1 + 2.2%), cardiovascular system
disturbances (37.1 + 2.3 % and 38.4 + 2.8%), digestive system disturbances (29.6 + 2.8% and 32.6 +
2.3%), urinary system disturbances (33.3 + 2.7% and 42.1 + 2.2%) in term and premature infants,
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depending on the gestational age. Multiple organ failure (lesion of 3 or more organs) was more often
detected in premature newborns.

Changes in immunological reactivity in newborns with sepsis are manifested in a violation of the
cytokine status and a significant increase in proinflammatory cytokines (IL-1f in 3.5 and 7.8 times, IL-
6in 4.2 and 8.2 times, IL-18 in 1.9 and 3.9 times, TNFa 2.3 and 3.2 times), as well as a decrease in the
anti-inflammatory cytokine IL-10 in 3,1 and 1,7 times with respect to the control group in full-term and
premature children, respectively. The relatively low level of synthesis of cytokines in preterm infantsin
comparison with the term infants appears to be associated with their ontogenetically determined
immaturity of the immune response.

Sepsis in neonates, there was a more pronounced increase in IL-1pB, IL-6, with a total diagnostic weight
of 95.5% and 97.7%, respectively, indicating good diagnostic efficacy and the possibility of using them
as a screening marker in the prognosis and diagnosis of sepsis in newborns.

Determination of the frequency of alleles and genotypes of the promoter region of interleukins IL-1,
IL-6, IL-18, TNF-a revealed a significant difference between healthy and infected neonates associated
with single nucleotide substitutions. Allelic variants of genes in positions IL-1p (-511) C/ T, IL-6 (-
174) G/ Cand (-572) G/ C, IL-10 (-819) G/ Au (-592) C/ C, IL-18 (-656) T/ G and (-137) G / C have
a significant association with infectious diseases. The genotypes of CC IL-1p (-511), GG IL-6 (-174),
GG IL-6 (-572), CC IL-10 (-819), GG IL-18 (-656), CC IL-18 (-137) form a high risk of developing
sepsis and can be used as predictors of neonatal infections.

Keywords: neonatal sepsis, cytokine, single nucleotide substitutions.
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BOR iCEREN ANTIBiYOTIiK EPETRABOROLE iLE ESCHERICHIA COLI LEUD GENI
EKSPRESYONU ARASINDAKI FENOTIPIK ILISKi
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OZET

Epetraborole (AN3365) bor igeren bir antibiyotik olup, 16sil aminoagil tRNA sentetaz (LeuS) enzimini
inhibe ederek, gram negatif bakterilere kars1 bakteriyostatik etki gostermektedir. leuS essansiyel bir gen
oldugu i¢in mutantt mevcut degildir. Bu ¢alismada Epetraborolenin Escherichia coli iizerindeki
etkilerini belirlemek igin, 96 adet tekli non-esansiyel gen mutanti ile fenotipik ¢alismalar yapilmustir.
Calismadaki temel yaklasim, yabanil tip Escherichia coli (E. coli) susuna kiyasla, antibiyotige karsi
daha duyarli olan mutantlarin tespit edilmesidir.

96 adet mutant susun, epetraborole antibiyotigi igermeyen ve 0,5 pg/ml, 1 pg/ml, 2 pg/ml, 3 pg/ml, 4
ug/ml antibiyotik igeren besi ortaminda biiyiime durumlart test edilmistir. Degerlendirme sonucu
yabanil tip E. coli susunun 3 pg/ml konsantrasyonda tireme gosterdigi, AleuD mutant susunun ise 1
pg/ml antibiyotik konsantrasyonuna bile duyarli oldugu ve {iireme gostermedigi goriilmiis ve
hipersensitif mutant oldugu goriilmiistiir. Verifikasyon deneyleri ile duyarlilik onaylanmaistir.

Calismanin ikinci agsamasinda komplementasyon deneyleri yapilmistir. Bunun igin leuD genini igeren
rekombinant plazmid ile AleuD mutant susu transforme edilmis ve susun intrinsik direng seviyesini geri
kazandig1i gosterilmistir. Plazmitteki leuD geninin AleuD susunu epetraborole duyarliligi agisindan
komplemente etmis olmasi, bu genin epetraborole antibiyotigi ile dogrudan veya dolayl bir iligkisi
oldugunu gostermektedir ve bu ¢alisma ile ilk kez sunulmaktadir.

Ayrica, ASKA klon setinden AGl pCA24N::leuD susunun biiylimesi tiizerinde, epetraborole
antibiyotiginin etkisi arastirilmstir. leuD geninin IPTG ile ekspresyonu sonucu, yabanil tipe gore 4 kat
daha fazla susun direncinin arttigi gorilmiistir. 0,5 pg/ml olan epetraborole direncinin, leuD
overekspresyonu sayesinde, 2 pg/ml seviyesine ¢iktig1 gosterilmistir.

leuD geninin epetraborole antibiyotigine karsi hiicresel cevap siiresinde aldigi roliin molekiiler
mekanizmast heniiz bilinmemektedir. Bu gen 3-izopropiltalat dehidrataz alt {initesini kodladig1 ve 16sin
aminoasit sentezinde gorev aldigi icin, hiicrede hidrofobik aminoasit havuzu iizerindeki etkisi soz
konusudur. Bu agidan degerlendirildiginde, leuD geninin eksikliginin total membran protein sentezini
negatif olarak etkileyebilecegi yorumlanmustir. Ayrica ileriki ¢alismalarda LeuS ve LeuD potansiyel
iligkisinin biyokimyasal ve molekiiler a¢ilardan test edilmesi 6nerilmistir.

Anahtar Kelimeler: Antibiyotik, bor, epetraborole, Escherichia coli, leuD
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ABSTRACT

Epetraborole (AN3365) is a boron-containing antibiotic that inhibits leucyl aminoacyl tRNA synthetase
(LeuS) and exerts bacteriostatic effect against gram-negative bacteria. leuS is an essential gene and its
mutant is not available. In this study, phenotypic studies were performed with 96 single non-essential
gene mutants of Escherichia coli to determine the effects of epetraborole. The main approach was to
identify mutants that are more sensitive to the antibiotic than wild-type E. coli.

Growths of 96 mutant strains were tested on media that contain no epetraborole and 0.5 pg/ml, 1 pg/ml,
2 pg/ml, 3 pg/ml, 4 pg/ml antibiotics. As a result, it was seen that the wild type E. coli strain showed
growth at a concentration of up to 3 pg/ml, while the AleuD mutant strain was sensitive to even 1 pg/ml
antibiotic concentration and did not show growth. The susceptibility of the AleuD mutant strain to
epetraborole was confirmed by verification experiments.

Next, complementation experiments were performed. AleuD mutant strain was transformed with the
recombinant plasmid containing the leuD gene and the intrinsic resistance level of the strain was
recovered. The fact that the leuD gene in the plasmid complements the AleuD strain in terms of
susceptibility to epetraborole shows that this gene is directly or indirectly related to the antibiotic
epetraborole and this result is presented for the first time in this study.

In addition, the effect of the antibiotic epetraborole on the growth of the AG1 pCA24N::leuD strain
obtained from ASKA clone set was investigated. As a result of the overexpression of the leuD gene with
IPTG, it was observed that the resistance of the strain increased 4 times more than the wild type. It has
been shown that the resistance to epetraborole increased from 0.5 pg/ml to 2 pg/ml due to leuD
overexpression.

The molecular mechanism of the role of the leuD gene in cellular response to the antibiotic epetraborole
is not yet elucidated. This gene encodes 3-isopropylmalate dehydratase subunit and is involved in
leucine amino acid synthesis, so it affects the hydrophobic amino acid pool in the cell. From this point
of view, we interpret that the deficiency of the leuD gene may negatively affect total membrane protein
synthesis. In addition, we suggest that the potential relationship between LeuS and LeuD should be
investigated from biochemical and molecular perspectives in future studies.

Keywords: Antibiotic, boron, epetraborole, Escherichia coli, leuD
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ABSTRACT

Land use and vegetation are important factors in soil erosion and runoff generation. This research has
been done by using a runoff-rainfall model, a sediment-erosion model, Geographical Information
System, and Remote Sensing to determine the hydrologic effects of deforestation in Kasilian Watershed
(north of Iran). A runoff-rainfall model has been presented by using GIS (HEC-GeoHMS extension)
and hydrologic model (HEC-HMS). The SCS method has been used for presenting the hydrologic
model. It is noted that the optimized model is evaluated by the other six events of floods. Then, the
optimized model has been validated. EPM model has been applied in a GIS environment to simulate
soil erosion and sediment rate. In recent decades, deforestation has increased the runoff and sediment
generation potential in the Kasilian watershed.

Keywords: Deforestation, Runoff, Sediment, Kasilian watershed.
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ABSTRACT

In recent decades, one of the most important environmental challenges is climate change.
Dendrochronology is frequently used to identify the climatic changes most closely associated with
changes in tree-ring extent. We applied dendroclimatology to define climate changes in the Roodbar
region, Iran, during the last four centuries. The climatic index of De Martonne (aridity index), annual
precipitation, and annual mean temperature were simulated using dendrochronology (tree-rings) and an
artificial neural network (ANN). Dendrochronology studies were undertaken using the Cupressus
sempervirens species. A multilayer perceptron (MLP) network was adopted for the ANN. Tree-ring
width as the input parameter for simulating, and annual precipitation, annual mean temperature, and
aridity index (1A) were the outputs. After the training process, the network was validated. The validated
network and tree-rings were used to simulate climatic factors changes during the last four centuries. The
simulated climatic factors using dendroclimatology can be used for drought studies and climate changes
evaluation. The results show that the climate of the study area changed from semi-arid to arid and annual
precipitation has decreased significantly during the last four centuries. Also, monitoring predicts we
predict significant climate changes in close future.

Keywords: Tree-ring, Precipitation, Temperature, Aridity index, ANN.
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