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Dersin I¢erigi

(Course Description)

Hesaplamali Akigkanlar Dinamigine giris ve temel akigskanlar mekanigi kavram ve denklemleri,
veri isleme yontemleri, panel metotlari, ayriklagtirma ydntemleri, kararlilik, kesme hatasi,
tutarlilik, yakinsaklik, algoritma tipleri, kismi diferansiyel denklemlerin siniflandirilmasi ve
sonlu farklar metodu, parabolik, eliptik, hiperbolik kismi diferansiyel denklem sayisal ¢6ziimleri,
smir kosullari, baglangic kosullari, sonlu hacim metodu, RANS denklemleri, tiirbiilans
modellerine giris, sayisal ag orgiileri, ag orglisii olusturulmasi, agdan bagimsizlik, HAD ile akis
alani ¢ozlimleri: dig akislar, kapali akiglar, duvar cidari, ayrilmali akislar, zamana bagl akislar ve
girdap salinimi

Introduction to computational fluid dynamics and basic fluid mechanics concepts and governing
equations, Post-processing methods, panel methods, discretization methods, stability, truncation
error, consistency, convergence, algorithm types, classifications of partial differential equations
and finite difference method, numerical solution of parabolic, elliptic and hyperbolic partial
differential equations, boundary conditions, initial conditions, finite volume method, RANS
equations and introduction to turbulence models, computational meshes, grid generation, grid
independence, simulation of flow filed with CFD: external flows, internal flows, near wall,
separated flows, unsteady flows, vortex shedding.

Dersin Amaci

(Course Objectives)

1. Hesaplamali Akigkanlar Dinamiginin (HAD) esaslar1 hakkinda kapsamli bilgi birikimi
saglamak
2. Akiskanlar mekanigi alaninda etkin bir temel olusturulmasina yardimci olmak
3. Oprencilerin temel sayisal ¢dziimleme tekniklerine asina olmasim saglamak
4. Sayisal yontemlerin ve HAD programlarinin dogru ve bilingli bicimde kullanilmasini
saglamak
5. Sayisal ¢oziimleri ve akis problemlerini yorumlayabilmelerini ve degerlendirebilmelerini
saglamak
. Basit akigkanlar mekanigi problemlerini yardimsiz olarak modelleme becerisi kazandirmak
. HAD alaninda lisansiistii egitim yapmak isteyen dgrencilere yararli ve kuvvetli bir temel
olusturmak.
8. Verilerin etkin sekilde islenmesi ve sunulmasi becerisini kazandirmak
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. Providing comprehensive information about the fundamentals of Computational Fluid
Dynamics (CFD)

. Providing assistance in developing an effective basis in the fluid mechanics field.

. Ensuring the students to be familiar with the basic numerical solution techniques.

. Ensuring correct and conscious use of the numerical techniques and CFD software.

. Ensuring the students to interpret and evaluate the numerical solutions and flow problems.

. Upskilling the students for solving simple fluid mechanics problems unassisted.

. Providing a helpful and powerful basis to the students who wish for a post-graduate education.
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. Upskilling the students for effectively processing and presenting the data




Dersin Ogrenme
Ciktilar

1. HAD ve akiskanlar mekanigi alanlarinda kapsamli bilgi sahibi olmak ve bunlar1
pratik miihendislik problemlerinde etkin bicimde kullanmak

2. HAD’1n ii¢ temel agamasi i¢in gerekli aksiyonlari (ag orgiisii olusturma,
¢cozlimleme, veri isleme) uygulayabilir hale gelmek

3. Sinir kosullari, baslangic kosullari, ¢dziimleme teknikleri, tiirbiilans modelleri
gibi temel HAD kavramlar1 hakkinda fikir sahibi olmak

4. Basit akis problemlerini yorumlayabilir, degerlendirebilir, modelleyebilir hale
gelmek

5. Sayisal yontemleri, HAD paket programlarini dogru ve bilingli bicimde kullanir
hale gelmek

(Course Learning Outcomes)

1. Having comprehensive knowledge about CFD and fluid mechanics and using
this knowledge effectively for the practical engineering problems.

2. Being able to perform the actions required for the main three stages of the CFD
(grid generation, numerical solution, post-processing)

3. Having knowledge about the fundamental CFD concepts such as boundary
conditions, initial conditions, solution techniques, turbulence models.

4. Becoming capable of interpreting, evaluating and modelling simple flow
problems.

5. Being able to correctly and consciously use numerical methods and CFD
packages

Ders Kitabi e Versteeg H.K.&Malalasekera W. An introduction to computational fluid
(Textbook) dynamics: the finite volume method, 2007, Pearson Education Limited,
England
e Hoffman K.A.& Chiang ST. Computational Fluid Dynamics for Engineers
Volume 1, 1995, EES, USA
Diger Kaynaklar e Blazek, J. Computational Fluid Dynamics: Principles and Applications,
(Other References) 2001, Elsevier, Oxford, UK

e  Wilcox D.C. Turbulence Modelling for CFD, 2006, DCW Ind. Inc.,USA
e  Wilcox D.C. Basic Fluid Mechanics, 2000, DCW Ind. Inc., USA
e  Anderson J.D. Computational Fluid Dynamics, 1995, McGraw-Hill, USA

Odevler ve Projeler

(Homework & Projects)

36dev, 1 proje

3pieces of homework, 1project

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Odevler ve dénem projesi kapsaminda bilgisayar kullanimi gerekmektedir.

Computer use required for assignments and term project

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Yil ici Smavlar 1 25%
(Midterm Exams)

Kisa Smavlar - -
(Quizzes)

Odevler 3 20%
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi 1 15%
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinav1 1 40%
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Hesaplamal1 Akiskanlar Dinamigine giris ve temel akiskanlar mekanigi kavram ve denklemleri 1
2 Veri igleme yontemleri 2,4
3 Ayriklagtirma yontemleri, kismi diferansiyel denklemlerin siniflandirilmasi ve sonlu farklar 1,3,5
metodu
4 Bir boyutlu parabolik kismi diferansiyel denklemlerin sayisal ¢coziimii 1,3,5
5 Eliptik kismi diferansiyel denklemler ve Laplace denkleminin sayisal ¢6ztimii 1,3,5
6 Bir boyutlu hiperbolik kismi diferansiyel denklemlerin sayisal ¢oziimii 1,3,5
7 Sonlu hacim metodu ve uygulamasi 1,3,5
8 Sonlu hacim metodu ve uygulamasi 1,3,5
9 RANS denklemleri ve tiirbiilans modellerine giris 1,3,5
10 Sayisal ag orgiilerinin tanitilmasi ve olusturulmasi 2,5
11 HAD ile akis alani ¢6ziimii:daimi,d1s akislar 2,3,4,5
12 HAD ile akis alan1 ¢oziimii: kapali akislar 2,3,4,5
13 HAD ile akis alan1 ¢dziimii: duvar cidari ve ayrilmali akislar 2,3,4,5
14 HAD ile akig alan1 ¢6ziimii: zamana bagl akislar ve girdap salinimi 2,3,4,5
COURSE PLAN
Course
Weeks Topics QOutcomes
1 Introduction to computational fluid Dynamics and basic fluid mechanics concepts and 1
governing equations.
2 Post-processing methods 2,4
3 Discretization methods, classifications of partial differential equations and finite difference 1,3,5
method
4 Solution of one dimensional parabolic partial differential equation 1,3,5
5 Elliptic partial differential equations and solution of Laplace equation 1,3,5
6 Solution of one dimensional hyperbolic partial differential equation 1,3,5
7 Finite volume method and its application 1,3,5
8 Finite volume method and its application 1,3,5
9 RANS equations and introduction to turbulence models 1,3,5
10 Computational mesh types and grid generation 2,5
11 Flow field simulation with CFD: steady, external flows 2,3,4,5
12 Flow field simulation with CFD: internal flows 2,3,4,5
13 Flow field simulation with CFD: near-wall and separated flows 2,3,4,5
14 Flow field simulation with CFD: unsteady flows and vortex shedding 2,3,4,5




Dersin Gemi Insaati ve Gemi Makinalar1 Miihendisligi Programuyla iliskisi

Ogrencilere Ait Ciktilar

Katki
Seviyesi

1

2

3

Matematik, fen bilimleri ve kendi dallar1 ile ilgili miithendislik konularinda yeterli bilgi birikimi.

X

Miihendislik problemlerinin incelenmesi i¢in deney tasarlama, deney yapma, veri toplama,
sonuglar1 analiz etme ve yorumlama becerisi.

Bir sistemi ya da bilesenini veya siireci, gercekei kisitlar ve kosullar altinda, belirli gereksinimleri
karsilayacak sekilde tasarlama becerisi; bu amacla modern tasarim ydntemlerini uygulama
becerisi. (Gergekei kisitlar ve kosullar tasarimin niteligine gore, ekonomi, ¢cevre sorunlari,
stirdiiriilebilirlik, tiretilebilirlik, etik, saglik, giivenlik, sosyal ve politik sorunlar gibi 6geleri
icerirler.)

Cok disiplinli takimlarda etkin bi¢cimde ¢alisabilme becerisi.

Miihendislik problemlerini saptama, tanimlama, formiile etme ve ¢6zme becerisi.

Mesleki ve etik sorumluluk bilinci.

Sozli ve yazili etkin iletisim kurma becerisi.
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Miihendislik uygulamalariin evrensel ve toplumsal boyutlarda saglik, ¢cevre ve giivenlik
iizerindeki etkileri ile cagin sorunlar1 hakkinda bilgi; mithendislik ¢6ziimlerinin hukuksal sonuglart
konusunda farkindalik.

Yasam boyu 6grenmenin gerekliligi bilinci; bilgiye erisebilme, bilim ve teknolojideki gelismeleri
izleme ve kendini siirekli yenileme becerisi.

Giincel ve ¢agdas konular hakkinda bilgi sahibi olma

Miihendislik uygulamalari igin gerekli olan modern teknik ve araglar1 gelistirme, segme ve
kullanma becerisi.

Akiskanlar mekanigi, yap1 mekanigi, malzeme ve enerji/sevk sistemleri ile ilgili temel bilgileri

deniz tasitlarinin tasariminda uygulama becerisi

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Naval Architecture and Marine Engineering

Curriculum

Student Outcomes

Level of
Contribution

1

2

3

An ability to apply knowledge of mathematics, science and engineering

X

An ability to design and conduct experiments, as well as to analyze and interpret data

(g}

An ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability

An ability to function on multidisciplinary teams

An ability to identify, formulate, and solve engineering problems

An understanding of professional and ethical responsibility

An ability to communicate effectively
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The broad education necessary to understand the impact of engineering solutions in a global,
economic, environmental, and societal context

A recognition of the need for, and an ability to engage in life-long learning X

A knowledge of contemporary issues

P [Cte | et

An ability to use the techniques, skills, and modern engineering tools necessary for engineering
practice

An ability to apply basic knowledge of fluid mechanics, structural mechanics, material

properties, and energy/propulsion systems in the context of marine vehicles

1: Little, 2. Partial, 3. Full
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