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Dersin Icerigi

Gemi hareketlerinin tanimi, tek serbestlik dereceli yalpa, tek serbestlik dereceli dalip-¢ikma,
denizciligin temelleri, manevranin temelleri, gemi hareket denklemleri, kontrol sistemlerine giris,
acik ve kapali dongiilii kontrol sistemleri, PID kontrol.

(Course Description)

Definition of ship motions, one-degree-of-freedom roll, one-degree-of-freedom heave, fundamentals
of seakeeping, fundamentals of maneuvering, ship motion equations, introduction to control systems,
open-loop and closed-loop control systems, PID control.




Dersin Amaci

Deniz araglarinin hareket kabiliyetlerinin tasarim asamasinda belirlenmesi tersanelerin armatorlerle
yaptiklar1 sozlesmelere uyumunu iyilestirmektedir. Bu ders kapsaminda deniz araci hareketlerine
giris yapilacak ve Ogrencilerin bu bilgiyle deniz araci hareketlerini kontrol edebilecekleri
gosterilecektir. Bu dogrultuda dersin iki amact bulunmaktadir:

1. Deniz araci hareketlerini tanitarak denizcilik ve manevra hesaplari hakkinda bilgi vermek.
2. Deniz araglar1 hareket kontrol sistemlerine girig yapmak.

(Course Objectives)

Determining marine vehicle motion capabilities at the design stage improves the compliance of the
shipyards with the contracts they have made with the shipowners. Within the scope of this course,
marine vehicle motions will be introduced and shown to students that they can control marine
vehicles with this knowledge. In this respect, the course has two objectives:

1. To inform students about seakeeping and maneuvering calculations of marine vehicles by
introducing marine vehicle motions.
2. To make an introduction to marine vehicle motion control systems.

Dersin Ogrenme
Ciktilan

Bu dersi basariyla tamamlayan 6grencinin;
1. deniz araglarinin denizcilik ve manevra kabiliyetlerinin hesabini temel seviyede 6grenmesi,
ve

2. deniz aract hareketlerinin kontrolii hakkinda bilgi sahibi olmast

beklenir.

(Course Learning

Students who successfully complete this course are expected

1. to learn calculation of seakeeping and maneuvering abilities of marine vehicles at a basic

Outcomes) level, and
2. to have knowledge about the control of marine vehicle motions.
Ders Kitab Fossen, T. 1. (2011). Handbook of marine craft hydrodynamics and motion control. John
(Textbook) Wiley & Sons.
1. Perez, T. (2006). Ship motion control: course keeping and roll stabilisation using
rudder and fins. Springer Science & Business Media.
.n 2. Yimaz, T. (2008). Gemi Miihendisligi El Kitabi. Gemi Miihendisleri Odast,
Diger Kaynaklar

(Other References)

Istanbul.

3. Molland, A. F. (Ed.). (2008). The maritime engineering reference book: a guide to
ship design, construction and operation. Elsevier.

4. Matusiak, J. (2017). Dynamics of a rigid ship. Aalto University.

Odevler ve Projeler

(Homework &
Projects)

2 odev

2 homeworks




Laboratuar
Uygulamalan

(Laboratory Work)

Yoktur.

None.

Bilgisayar Kullanimi

(Computer Use)

Ogrencilerin baz1 ddevlerde kodlama yapmalari gerekecektir.

Students will need to use their coding skills to do their homeworks.

Diger Uygulamalar

(Other Activities)

Yoktur.

None.

Basar1 Degerlendirme
Sistemi
(Assesment Criteria)

Faaliyetler (Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Siavlan
(Midterm Exams)

40%

Kisa Smavlar
(Quizzes)

Odevler
(Homework)

20%

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinawvi
(Final Exam)

40%




DERS PLANI

Hafta Konular Dersin Ciktilar
1 Gemi hareketlerine giris, koordinat sistemlerinin tanimi 1
2 Tek serbestlik dereceli yalpa hareketi
3 Tek serbestlik dereceli dalip-¢ikma hareketi 1
4 Gemiler icin 6 serbestlik dereceli hareketler 1
5 Denizciligin temelleri 1
6 3 serbestlik dereceli gemi hareketleri 1
7 Manevranin temelleri 1
8 Standart manevra testleri 1
9 Kontrol sistemlerine giris 2
10 Acik dongiilii kontrol sistemleri 2
11 Kapal1 dongiilii kontrol sistemleri 2
12 | P ve PD kontrol 2
13 PID kontrol 2
14 PID kontroliin gemi hareketlerine uygulamasi 12

COURSE PLAN

Week Topics Course Outcomes
1 Introduction to ship motions, definitions, and the coordinate systems 1
2 One-degree-of-freedom roll motion
3 One-degree-of-freedom heave motion 1
4 Ship motions with 6 degrees-of-freedom 1
5 Fundamentals of seakeeping 1
6 3 degrees-of-freedom ship motions 1
7 Fundamentals of maneuvering 1
8 Standard maneuvering tests 1
9 Introduction to control systems 2
10 Open-loop control systems 2
11 Closed-loop control systems 2
12 | P and PD control 2
13 PID control 2
14 | An application of PID control to ship motions 1,2




Dersin Gemi ve Deniz Teknolojisi Miihendisligi Programyla iliskisi

Ogrencilere Ait Ciktilar

Katki
Seviyesi

1

2

3

matematik, fen ve miihendislik bilgilerini uygulama becerisi

deney tasarlayip yiiriitebilme ve sonuglari analiz edip yorumlama becerisi

ihtiya¢ duyulan bir sistemin, bilesenin veya siirecin, ekonomik, gevresel, sosyal, politik, etik, is giivenligi,
iiretilebilirlik ve siirdiiriilebilirlik gibi gercekei kisitlar altinda, tasarlanmasi becerisi

cok disiplinli takim c¢aligmasi yiirtitebilme becerisi

mithendislik problemlerini belirleme, formiile etme ve ¢6zme becerisi

profesyonel ve etik sorumluluklar1 kavrama

etkin sozli ve yazili iletisim kurabilme becerisi

ST |Q = ||l |T|D

miithendislik ¢oziimlerinin kiiresel ekonomik, ¢evresel ve toplumsal baglamda etkisinin kavranmasi i¢in
gereken genis kapsamli bir egitim

yasam boyu 6grenim geregini algilamis ve bu beceriyi kazanmig olmalar1

]

giincel/cagdas konulara iligkin bilgi sahibi olmalari

k

mithendislik uygulamalari igin gerekli olan teknikleri, becerileri ve modern mithendislik donanimlarini
kullanabilme becerisi

1:Az, 2:Kismi, 3:Tam

Relationship Between the Course and Shipbuilding and Ocean Engineering Curriculum

Level of
Student Outcomes Contribution
1 2 3
a | an ability to apply knowledge of mathematics, science, and engineering
b | an ability to design and conduct experiments, as well as to analyze and interpret data
an ability to design a system, component, or process to meet desired needs within realistic constraints
C | such as economic, environmental, social, political, ethical, health and safety, manufacturability, and
sustainability
d | an ability to function on multidisciplinary teams X
e | an ability to identify, formulate, and solve engineering problems X
f | an understanding of professional and ethical responsibility
g | an ability to communicate effectively
h the _broad education necessary to understand the impact of engineering solutions in a global, economic,
environmental, and societal context
i | arecognition of the need for, and an ability to engage in life-long learning
J | a knowledge of contemporary issues
k | an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice | X
1:Little, 2:Partial, 3:Full
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