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Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester) | (Local Credits)| (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) | (Tutorial) (Laboratory)
DEN 411 7 3 4.5 3 - -
Boliim / Program Gemi ve Deniz Teknolojisi Miihendisligi
(Department/Program) | (Shipbuilding and Ocean Engineering)
Dersin Tiirii ZORUNLU (MT) Dersin Dili Tirkge
(Course Type) COMPULSORY (ED) (Course Language) | (Turkish)

Dersin Onkosullari
(Course Prerequisites)

AKM205 min. DD veya AKM205E min. DD

Dersin Mesleki Bilesene
Katkisi, %

(Course Category by
Content, %)

Temel |I|m. ve Temel Miihendislik Mithendislik/Mimar Genel Egitim
Matematik (Engineerin lik Tasarim (General
(Basic Sciences Siience) g (Engineering/Archit Education)

and Math) ecture Design)
- 25% 75% -

Dersin Tanimi

(Course Description)

Gemi ve agik deniz yapilarina etkiyen dalga, rizgar ve akinti kuvvetleri. Dalga Teorileri. Morison Denklemi,
ek su kltlesi ve sonim.Gemi ve agik deniz yapilarinin diizgiin dalgalar arasinda ve karisik denizde rijit cisim
hareketleri. Gemi hareketlerinin 3 serbestlik derecesinde hesabi. Levis ve Frank-close-fit metotlari. Yalpa
azaltici dizenekler. Gemi hareketlerinden dolayi ivme ve kuvvetler. Karsilasma frekansi. Gemilerin kontrollu
hareketleri. Dogrusal stabilite ve gemilerin diimenleri ile etkilesimleri. Cesitli manevra deneyleri. Hidrofoil ve
dimen dizayni.

Wave, wind and current forces acting on ships and offshore structures. Wave theories. Morison Equation,
added mass and damping. Rigid body motions of ships and floating offshore structures in regular and irregular
waves. Calculation of ship motions with 3 DOF. Levis and Frank-close-fit methods. Roll stabilization, anti-
rolling devices. Acceleration and forces due to ship motions. Frequency of encounter. Controlled motions of
ships. Directional stability and response of ships to their rudders. Various manoeuvring tests. Hydrofoils and
rudder design.

Dersin Amaci

(Course Objectives)

1. Ders igin gerekli miihendislik kavramlarini anlamak
2. Gemi ve acik deniz yapilarina gelen gevre ylklerini hesaplayabilmek
3. Gemi ve acik deniz yapilarinin hidrodinamik dizaynini yapabilmek

1. To provide an understanding of engineering fundamentals about the subject
2. To calculate the environmental loads acting on ships and offshore-structures
3. To gain the understanding of the ships and offshore-structures hydrodynamic design

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenci;

I.Agik deniz yapisi kavramina agina olmak,

I.Gemi ve agik deniz yapilarina gelen gevre yuklerini hesaplayabilmek,

II1.Gemi ve agik deniz yapilarinin 6teleme ve donme hareketlerini rijit cisim olarak hesaplayabilmek,
IV.Gemi ve agik deniz yapilarinin hidrodinamik dizaynini yapabilmek,

V.Dimen hesabini ve dizaynini yapabilmek,becerilerini kazanir.

Students who pass the course will be able to

1.Be familiar with the concepts of the off-shore structures,

Il.Perform calculations of environmental loads acting on ships and offshore structures,
Ill.Perform calculations of the rigid body motions of ships and offshore structures,
IV.To be able to design ships and offshore structures from the view of hydrodynamics,
V.To be able to calculate and design rudders.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Giris, Acik Deniz Yapilari hakkinda genel bilgiler |
2 Cevre kosullari ve bunlara bagh yukler (riizgar, akinti ve dalga). Hesaplama (dizayn) metotlan |
3 Dalga Teorileri. Sinir deger problemi ve lineer dalga teorisi Il
4 Parcacik hizlari, ivme, yoriinge, zaman ve konuma bagli basing. Dalga enerijisi ve grup hizi Il
5 Ornekler. Riizgar kuvvetleri Il
6 Acik Deniz Yapilarina etkiyen dalga kuvvetleri, hidrodinamik gegirgen yapilar; ek su kiitlesi ve I
sonim. Morison denklemi. Esdeger tek kuvvet ve moment hesabi
7 DnV-Ampirik formdlleri, KC-sayisi, hidrodinamik kompakt yapilar ve Difraksiyon Teorisi. Hareket 1
denklemleri, Froude-Krilov kuvveti, siirtinme kuvvetinin lineerlestirilmesi
Dalga basincinin énemli birkag 6zelligi, hareket denklemlerinin ¢dziimu. Yatay hareket 1l
Dusey hareket (ve Arasinav) 1]
10 Karisik denizin spektral gosterilimi, dalga spektrumlari ve 6zellikleri I
11 Transfer fonksiyonlari. Dalga spektrumlarinin RAQ ile birlikte kullanimi. Ornekler 1
12 Bir geminin yalpa hareketi, yalpa deneyi, gemi hareketlerinden dolayi ivme ve kuvvetler Y
13 Yalpa azaltici diizenekler. Karsilasma frekansi, bas-ki¢c vurma hareketi. Gemi manevralari; Y
dimenler ve bunlarin siniflandiriimasi
14 Dimen profilleri, dimene etkiyen kuvvetler ve diimen dizayni \Y
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, Basic information about the off-shore structures I
2 Environmental conditions (wind, current and waves) and loads related to them, desigh methods |
3 Waves Theories, Boundary value problem and linear wave theory (Airy-Theory) Il
4 Particle velocities, accelerations, trajectories, wave pressure. Wave energy and group-velocity Il
5 Examples. Wind forces Il
6 Wave loads on off-shore structures, hydrodynamically transparent structures; added mass and 1l
viscous damping. Morison Equation. Total force and moment calculations.
7 Empirical formulas of DnV, KC-Number, hydrodynamically compact structures and Diffraction 1
Theory. Equations of the rigid body motions, Froude-Krylov force, the linearilization of the
viscous damping
8 Some important properties of the wave pressure. Solution of the body motion equations. Surge 1
motion
9 Heave motion and mid-term exam I
10 Spectral description of the seaway; wave spectrums and their properties 1l
11 RAQ’s and their application together with the wave spectrums, some examples 1l
12 Roll motion of a ship, roll trial, accelerations and loads due to the ship motions v
13 Roll decreasing mechanisms, frequency of encounter, pitch motion. Ship maneuvering; rudders v
and their classification
14 Hydrofoils, forces acting on a rudder, rudder design v




Dersin Gemi ve Deniz Teknolojisi Miihendisligi Ogrenci Ciktilariyla iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar)

Katki

Seviyesi

1

2

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme,
formiile etme ve ¢6zme becerisi.

Kiresel, kiilttirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglk, glivenlik ve
refahi g6z dniine alarak ¢6zim Ureten mihendislik tasarimi uygulama becerisi.

Farkl dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik ¢éziimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz 6niinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde calisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak icin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Shipbuilding and Ocean Engineering Student Outcomes

Program Student Outcomes

Level of
Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Scaling: 1: Little, 2:Partial, 3:Full
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Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi L. M. Siikan, Acik Deniz Yapilarinin Hidrodinamigi, iTU Gemi insaati ve Deniz
(Textbook) Bilimleri Fakdiltesi yayini, No.5, 1985
Diger Kaynaklar 1. 0. M. Faltinsen, Sea Loads on Ships and Offshore Structures, CUP, 1993
(Other References) 2. S. K. Chakrabarti, Hydrodynamics of Offshore Structures, Springer-Verlag,
Berlin, Heidelberg 1987.
3. J. P. Comstack (Ed.), Principles of Naval Architecture, SNAME, New York,
1974.
4. .R. G. Dean and R. A. Dalrymple, Water Wave Mechanics For Engineers
and Scientists, World Scientific Publishing Co. Pte. Ltd., Singapore, 1998.
5. T. Sabuncu, Gemi Hareketleri, iTU Kiitiiphanesi, Say 1524, istanbul, 1993.
6. T. Sabuncu, Gemi Manevralari ve Kontrolii, ITU Kiitiphanesi, Sayi 1296,
istanbul, 1985.
7. L. M. Siikan, Deniz Teknolojisi- | Ders Notlari, iTU Gemi insaati ve Deniz

Bilimleri Fakultesi yayini, 1983.

Odevler ve Projeler
(Homework & Projects)

-2 donem odevi

- 2 term assignments

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

MS Word, MS Excel, MATLAB

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yil igi Sinavlar

0,
(Midterm Exams) 1 %40

Kisa Sinavlar
(Quizzes)

Odevler

0,
(Homework) 2 %10

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi

[s)
(Final Exam) 1 %30




