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Dersin Ad1

Course Name

Pervane Dizayninda Kavitasyon ve Gliriiltiiniin Etkileri

Effects of Cavitation and Noise on Propeller Design

Ders Seviyesi
Kodu Yariyil Kredisi AKTS Kredisi (Course Level)
(Code) (Semester) (Local Credits) (ECTS Credits)
GEMG606E Giiz/Bahar 3 7.5 ¥/Doktora
(FaH/Spring) (M:Se./ Ph.D.)

Lisansiistii Program
(Graduate Program)

Gemi Insaat: ve Gemi Makinalar1 Miihendisligi/ Gemi Insaati ve Gemi Makinalar1 Miihendisligi
Naval Architecture and Marine Engineering/ Naval Architecture and Marine Engineering

Dersin Tiirii
(Course Type)

Dersin Dili
(Course Language)

Seemeli/Zorunlu Ingilizce/TFitrkee
(Eleetive/Compulsory) (English/Furkish)

Dersin I¢erigi
(Course Description)

30-60 kelime arasi

Bir gemi arkasindaki akim-laminer ve tiirbiilansli akimlar, pervane gemi tekne etkilesimi, gemi izi.
Kavitasyon ve giiriilti’niin temelleri. Kavitasyon ve buna bagli giiriiltiiniin pervanelerdeki -etkileri.
Pervanelerde dizayn kavrami-dizayn ve analiz dongiisii, dizayn kisitlari, pervane tipinin se¢imi, pervane
dizayni esaslari, dizaynda standart serielerin kullanimi, temel dizayn, ayrintili dizayn (iz adapte edilmis).
Dizaynda dikkate alinmasi gereken kavitasyon ve giiriiltii nedenleri-kavitasyon sayisi (baslangici), kavitasyon
baglangicini tahmin etme, kavitasyon kriterleri, kanatcik profil dizayni, giiriiltii ve erozyon ve pervanelerin
kavitasyon deneyleri.

Introduction to flow behind a ship- laminar and turbulent flows, propeller hull interaction, wake.
Fundamentals of cavitation and noise on marine propellers. Effects of cavitation and related noise on marine
propellers. Design concept for propellers- Design and analysis loop, design constraints, choice of a propeller
type, propeller design basis, the use of standard series data in design, basic design, detailed design (wake
adaptation). Cavitation and noise considerations in design- cavitation number (inception), prediction of
cavitation inception, cavitation criteria, blade profile design, noise and erosion, and cavitation testing of
propellers.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

1. Pervane kaynakl giiriiltii ve kavitasyon ile ilgili gerekli olan bilgileri 6grencilere 6gretmek.

2. Gemi hidrodinamigindeki mithendislik problemlerinin tanimlanmasi, analiz/formule edilmesi ve
¢dzme yeteneginin dgrencilere saglamasi

3. Ogrencilerin kiitiiphane ve diger kaynaklar1 (internet vb.) kullanmasim ve verilen problemler de

orta o6lcekli arastirma yapmalarini tesvik etmek

Verilen problemler ve 6devler tizerine teknik rapor yazabilme yeteneginin 6grencilere verilmesi

Pervane dizayni yapabilme ve pervane analiz yeteneklerinin genisletilmesi

o~

1.  To provide students with the necessary knowledge of noise and cavitation produced by
propeller/s.

2. To provide students with the ability to identify, analyze/formulate and solve engineering
problems in ship hydrodynamics.

3. Toencourage the students to use library and other resources (internet etc.) and to make medium
scale research on given problems.

4. To provide the students with the ability to write technical reports on given problems and
assignments.

5. To provide students with the extended ability to design propellers and capability in propulsion
analysis.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi bagariyla tamamlayan yiiksek lisans/doktora dgrencileri asagidaki konularda bilgi, beceri ve
yetkinlik kazanirlar;
1.  Girilti ve kavitasyon hakkinda yeteri diizeyde bilgiye sahip olmak
2. Cok amagh dizayn mantig1 i¢in genis acili bakabilmek ve buna bagli olarak ¢ogu gemi tipi i¢in
pervane dizayn edebilmek
3. Pervaneler ile ilgili yapilan deneyler hakkinda bilgi sahibi olmak ve bu bilgileri dizayn
asamalarinda kullanmak
4. Gemilerin ve pervanelerin servis performansi analizini yapabilmek.

M.Sc./Ph.D. students who successfully pass this course gain knowledge, skill and competency in the
following subjects;
1. Have the necessary knowledge about noise and cavitation,
2. Gainawide view of angle for multi-purpose design logic and design a propeller/s for most kind
of ships
3. Gainaninsight in propeller experiments and use this knowledge at propeller design stages
4. Analyse service performance of ships and propeller




Kaynaklar
(References)

En onemli 5 adedini belirtiniz

Carlton, J.S., (2012). Marine Propellers and Propulsion, 3rd Edition, Butterworth-
Heinemann.

Abbot, I.H., Donhoff, A.E. von (1959). Theory of Wing Sections. Dover Publications

Brennen, C.E. (1995). Cavitation and Bubble Dynamics. Oxford Engineering
Science Series 44, Oxford University Press, New York.

Breslin, J.P., Andersen, P. (1996). Hydrodynamics of Ship Propellers. Cambridge
Ocean Technology Series-3.

O’Brien, T.P. (1948). The Design of Marine Screw Propellers. Hutchinson Co.

Ross, D. (1976). Mechanics of Underwater Acoustics.

Odevler ve Projeler

(Homework & Projects)

Odev ve proje verilecektir

Homework(s) and project will be assigned

Laboratuar Uygulamalar:

(Laboratory Work)

Yok

None

Bilgisayar Kullaninm

(Computer Use)

Her tiirlii genel ve gemi insaatina yonelik yazilimlarin kullanimi 6nerilmekte ve
tesvik edilmektedir.

Use of generic and/or naval architectural software is strongly advised and
encouraged.

Diger Uygulamalar

(Other Activities)

Yok

None

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlan 1 % 30
(Midterm Exams) (30 %)

Kisa Simavlar

(Quizzes)

Odevler
(Homework)

Projeler % 20
(Projects) (20 %)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Simmawvi 1 % 50
(Final Exam) (50 %)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Bir gemi arkasindaki akim-laminer ve tiirbiilansh akimlar 1
2 Pervane gemi tekne etkilesimi, gemi izi 1
3 Kavitasyon ve giiriiltii’niin temelleri 1
4 Kavitasyon ve buna bagli giiriiltiiniin pervanelerdeki etkileri 1
5 Pervanelerde dizayn kavrami-dizayn ve analiz dongiisii, dizayn kisitlari, pervane tipinin segimi, 2
pervane dizayni esaslari,
6 Dizaynda standart serielerin kullanimi, temel dizayn, ayritili dizayn (iz adapte edilmis). 2
! Dizaynda dikkate alinmasi gereken kavitasyon ve giiriiltii nedenleri-kavitasyon sayisi 1-2
(baslangic), kavitasyon baslangicini tahmin etme
8 Dizaynda dikkate alinmasi gereken kavitasyon ve giiriiltii nedenleri-kavitasyon sayisi 1-2
(baslangicr), kavitasyon baslangicini tahmin etme
9 Kavitasyon kriterleri, kanatgik profil dizayni 1-2
10 Giiriiltii ve erozyon ve pervanelerin kavitasyon deneyleri. 1-2
11 Sevk deneyleri 2-3
12 Operasyon problemleri 2-3
13 Servis performansi ve analizi 4
14 Servis performansi ve analizi ve genel degerlendirme 1-2-3-4
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to flow behind a ship- laminar and turbulent flows !
2 Propeller hull interaction, wake !
3 Fundamentals of cavitation and noise on marine propellers !
4 Effects of cavitation and related noise on marine propellers !
5 Design concept for propellers- Design and analysis loop, design constraints, choice of a 2
propeller type, propeller design basis
6 The use of standard series data in design, basic design, detailed design (wake adaptation) 2
7 Cavitation and noise considerations in design - cavitation number (inception), prediction of 12
cavitation inception
8 Cavitation and noise considerations in design - cavitation number (inception), prediction of 12
cavitation inception
9 Cavitation criteria, blade profile design 1-2
10 Noise and erosion, and cavitation testing of propellers 1-2
11 Self-propulsion tests 23
12 Operational problems 23
13 Service performance and analysis 4
14 Service performance and analysis; and general assesment 1-2-3-4




Relationship between the Course and Naval Architecture and Marine Engineering Program

Naval Architecture and Marine Engineering Ph.D. Program Outcomes

Contribution
Level

123

KNOWLEDGE

Developing and intensifying the current and high-level knowledge in the Naval Architecture &
Marine Engineering area with the use of original thinking and/or research processes and in a
specialist level, based upon the competency in M.S. level.

X

Grasping the inter-disciplinary interaction related to the Naval Architecture & Marine
Engineering area; reaching original results by using the specialist knowledge in analyzing,
synthesizing and evaluating new and complex ideas.

SKILLS

The ability to evaluate and use new information in the Naval Architecture & Marine
Engineering area with a systematical approach.

Developing a new idea, method, design and/or application which brings about innovation in
the Naval Architecture & Marine Engineering area; or, applying a conventional idea, method,
design and/or application to a different environment; researching, grasping, designing and
applying an original subject.

The ability to critically analyze, synthesize and evaluate the new and complex ideas.

Vi

Acquiring the most developed skills about using the research methods in studies in the Naval
Architecture & Marine Engineering area.

COMPETENCE TO WORK INDEPENDENTLY, TO TAKE RESPONSIBILITY

Vi

Contributing to the progress in the Naval Architecture & Marine Engineering area by
independently carrying out a study which uses a new idea, method, design and/or application
which brings about innovation in the Naval Architecture & Marine Engineering area; or,
applying a conventional idea, method, design and/or application to a different environment.

viii

Expanding the limits of knowledge in the Naval Architecture & Marine Engineering area by
publishing at least one scientific article in an international peer reviewed journal and/or
creating or interpreting an original work.

Fuffilling the leader role in the environments where solutions are sought for the original and
inter-disciplinary problems.

LEARNING COMPETENCE

Developing the Naval Architecture & Marine Engineering related new ideas and methods by
making use of high level intellectual processes such as creative and critical thinking, problem
solving and decision making.

COMMUNICATION AND SOCIAL COMPETENCY

Xi

Ability to establish effective communication with experts in the international environments to
discuss the Naval Architecture & Marine Engineering area-related subjects and to defend
original opinions, showing a Naval Architect & Marine Engineer’s competency.

Xii

Proficiency in a foreign language —at least European Language Portfolio C1 Level- and
establishing written, oral and visual communication and developing argumentation skills with
that language.

AREA SPECIFIC COMPETENCY

Xiii

Contributing to the society’s state and progress towards being an information society by
announcing and promoting the technological, scientific and social developments in the Naval
Architecture & Marine Engineering area.

Xiv

Ability to establish effective communication in the solving of the problems faced in the Naval
Architecture & Marine Engineering area by using the strategic decision making processes.

XV

Contributing to the solution of the Naval Architecture & Marine Engineering area-related
social, scientific, cultural and ethical problems and promoting the development of these
values.

1: Little, 2. Partially, 3. Full




Dersin Gemi ingaat1 ve Gemi Makinalar1 Miihendisligi Programiyla Iliskisi

Gemi insaati ve Gemi Makinalar1 Miihendisligi Programinin Doktora Katki
mezunlarina kazandiracad bilgi, beceri ve yetkinlikler Seviyesi
(GIGMM Programi Doktora ¢iktilari) 1]2
BILGI
Yiiksek lisans yeterliliklerine dayali olarak, Gemi ingaati ve Gemi Makinalari Miihendisligi X
i alanindaki gtincel ve ileri diizeydeki bilgileri 6zgtlin diislince ve/veya arastirma ile uzmanlik
diizeyinde geligtirebilme, derinlestirebilme ve alanina yenilik getirecek 6zgiin tanimlara
ulagabilme.
Gemi Ingaati ve Gemi Makinalari Mihendisligi alaninin iliskili oldugu disiplinlerarasi etkilegimi X
i kavrayabilme; yeni ve karmasik fikirleri analiz, sentez ve degerlendirmede uzmanhk
gerektiren bilgileri kullanarak 6zgiin sonuglara ulasabilme.
BECERI
i Gemi Ingaati ve Gemi Makinalari Mithendisligi alanindaki yeni bilgileri sistematik bir X
yaklasimla degerlendirebilme ve kullanabilme.
Yenilik getiren, yeni bir diigiince, yontem, tasarim ve/veya uygulama gelistirebilme ya da
iv bilinen bir diigtince, yéntem, tasarim ve/veya uygulamayi Gemi Insaati ve Gemi Makinalari
Miihendisligi alanina uygulayabilme, ézgtin bir konuyu arastirabilme, kavrayabilme
tasarlayabilme, uyarlayabilme ve uygulayabilme.
\Y% Yeni ve karmagik diistincelerin elegtirel analizini, sentezini ve degerlendirmesini yapabilme.
Vi Gemi Insaati ve Gemi Makinalari Miihendisligi alani ile ilgili calismalarda arastirma X
ybntemlerini kullanabilmede (ist dlizey beceriler kazanmis olma.
BAGIMSIZ (}ALI$ABiLME ve SORUMLULUK ALABILME YETKINLIGI
Gemi Insaati ve Gemi Makinalari Miihendisligi alanina yenilik getiren, yeni bir diisiince, X
vii ybntem, tasarim ve/veya uygulama gelistiren ya da bilinen bir diigtince, yéntem, tasarim
ve/veya uygulamayi farkli bir alana uygulayan 6zgiin bir ¢alismayi bagimsiz olarak
gerceklestirerek, ilerlemeye katkida bulunabilme.
Gemi ingaati ve Gemi Makinalari Miihendisligi alani ile ilgili en az birer adet bilimsel makaleyi | X
viii | ulusal ve uluslararasi hakemli dergilerde yayinlayarak veya 6zglin bir yapit lireterek ya da
yorumlayarak, bilginin sinirlarini genisletebilme.
ix | Ozgiin ve disiplinlerarasi sorunlarin ¢éziimlenmesini gerektiren ortamlarda liderlik yapabilme. X
OGRENME YETKINLIGI
Yaratici ve elestirel diisiinme, sorun ¢6zme ve karar verme gibi Ust diizey zihinsel siiregleri X
X kullanarak Gemi Insaati ve Gemi Makinalari Mihendisligi alani ile ilgili yeni diisiince ve
yObntemler gelistirebilme.
iLETi$iM ve SOSYAL YETKINLIK
Uluslararasi platformlarda, uzman kisiler ile Gemi insaati ve Gemi Makinalari Miihendisligi X
xi | alanindaki konularin tartisiimasinda ézgtin gériislerini savunabilme ve yetkinligini gésteren
etkili bir iletisim kurabilme.
i Bir yabanci dili en az Avrupa Dil Portféyii C1 Genel Diizeyinde kullanarak ileri diizeyde X
yazili, sézlii ve gérsel iletisim kurabilme ve tartisabilme.
ALANA OZGU YETKINLIK
Gemi ingaati ve Gemi Makinalari Miihendisligi alanindaki bilimsel, teknolojik sosyal veya X
xiii | kdltirel ilerlemeleri tanitarak, yasadigi toplumun bilgi toplumu olma ve bunu sdrddrebilme
stirecine katkida bulunabilme.
iV Gemi ingaati ve Gemi Makinalari Miihendisligi alani ile ilgili karsilagilan sorunlarin
¢bziimiinde stratejik karar verme siireglerini kullanarak islevsel etkilesim kurabilme.
Gemi ingaati ve Gemi Makinalari Miihendisligi alani ile ilgili konularda karsilagilan toplumsal,
xv | bilimsel, kiiltirel ve etik sorunlarin ¢éziimiine katkida bulunabilme ve bu degerlerin gelisimini
destekleyebilme.
1: Az, 2. Kismi, 3. Tam
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Prof. Dr. Emin KORKUT 22.06.2023




