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Dersin Amaci

(Course Objectives)

Gelisen bilgisayar teknolojisine bagh olarak giderek daha yaygin kullanim alani bulan temel
hesaplamali ydntemlerin ve bu yontemlerin akiskanlar mekanigi problemlerinde uygulanmasinda
izlenen yollarin 6grenciye aktariimasi, bu ydntemlerin kullanabilmesi ve yeni gelistirilen
yéntemlerin degerlendirme becerisinin gelistirilmesi.

Transferring the basic computational methods, which are increasingly being used depending on
the developing computer technology, and the methods followed in the application of these
methods in fluid mechanics problems, the ability to use these methods and the development of
the evaluation skills of the newly developed methods.

Dersin igerigi

(Course Content)

Hesaplamali Akiskanlar Dinamigine giris ve temel akigkanlar mekanigi kavram ve denklemleri,
veri igsleme yontemleri, panel metotlari, ayriklastirma yontemleri, kararlilik, kesme hatasi, tutarhlik,
yakinsaklik, algoritma tipleri, kismi diferansiyel denklemlerin siniflandiriimasi ve sonlu farklar
metodu, parabolik, eliptik, hiperbolik kismi diferansiyel denklem sayisal ¢ézimleri, sinir kosullari,
baslangi¢ kosullari, sonlu hacim metodu, RANS denklemleri, tiirblilans modellerine giris, sayisal
ag orgdleri, ag 6rgusu olusturulmasi, agdan bagimsizlik, HAD ile akis alani ¢dzimleri: dis akislar,
kapali akiglar, duvar cidari, ayrilmali akiglar, zamana bagli 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 Ogrenme Ciktilari

(Course Learning Outcomes)

1-Sayisal akigkanlar mekanigi hakkinda temel bir bilgi birikimine sahip olup karsilagilan
problemleri matematiksel yéntemlerle irdeleyebilir [1a,1b,2a,2b]

2-Eldeki bilgileri sayisal akiskanlar mekanigi konusunda kullanabilme simile edebilme becerisi
kazanirlar [1a,1b,2a,2b,4a,4b]

3-Word, excel, matlab gibi bilgisayar yazilimlarini kullanma yetenedine sahip olur
[1a,1b,2a,2b,4a,4b]

4-Sayisal akigkanlar mekanigi kavramlarinin muhendislik yapilarinin tasarimindaki pratik
uygulamalarini 6grenerek uygulayabilir [4a,4b]

5-Sayisal akigskanlar mekanigi problemlerinde karsilasilan problemleri ve giincel analiz teknikleri
hakkinda bilgi edinirler [1a,1b,2a,2b]

6-Teknik bilgileri s6zIU ve yazili olarak ifade edebilme becerisi elde ederler [1a,1b,2a,2b]

Not: Késeli parantez icindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

After the completion of this course, students should be able to:

1-Gain basic knowledge of computational fluid dynamics and develop numerical and analytical
skills to identify the fluid dynamics problems [1a,1b,2a,2b]

2-Be able to analyze, assess and manipulate data for use in computational fluid dynamics
simulations [1a,1b,2a,2b,4a,4b]

3-Develop skills for computer usage of packages such as word, excel, matlab [1a,1b,2a,2b,4a,4b]
4-Understand the practical applications of computational fluid dynamics analysis used in designs
of engineering structures [4a,4b]

5-Be able to analyze, assess and manipulate data for use in computational fluid dynamics
simulations [1a,1b,2a,2b]

6-Develop skills of conveying technical material through oral presentations and written
papers/reports [1a,1b,2a,2b]




Note: Numbers in brackets are indicating the related program outcomes]

Ders Kitabi
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Techniques, Springer-Verlag, 1991.

* Fletcher, C.A.J., Computational Techniques for Fluid dynamics | - Fundamental and General
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(Other References)

* Ferziger J.H., Peric, M., Computational Methods for Fluid Dynamics, Springer, 1999.

HAFTALIK KONULAR / COURSE PLAN

Hafta/Week Ders Konulari/Topic ODEV/ HOMEWORK
1 Hesaplamali Akigkanlar Dinamigine giris
Introduction to computational fluid dynamics
5 temel akigkanlar mekanigi kavram ve denklemleri
Basic fluid mechanics concepts and governing equations
3 veri isleme ydntemleri, panel metotlari
Post-processing methods, panel methods,
4 ayriklastirma yontemleri, kararlilik,
discretization methods, stability, truncation error, consistency,
5 yakinsaklik, algoritma tipleri
Convergence, algorithm types
6 Kismi diferansiyel denklemlerin siniflandiriimasi
Classifications of partial differential equations
1.Ara sinav
7
1stMidterm
8 sonlu farklar metodu,,
finite difference method
parabolik, eliptik, hiperbolik kismi diferansiyel denklem sayisal ¢oziimleri,
9 numerical solution of parabolic, elliptic and hyperbolic partial differential
equations
10 sinir kosullari, baglangi¢ kosullari, sonlu hacim metodu
boundary conditions, initial conditions, finite volume method,
11 RANS denklemleri, tiirblilans modellerine giris Manholes, overflow weirs
RANS equations and introduction to turbulence models
Ag olusturma agdan bagimsizlik, HAD ile akis alani ¢ézimleri: dis akislar,
12 Grid generation, grid independence, simulation of flow filed with CFD: external
flows, internal flows
duvar cidari, ayrilmali akislar, zamana bagh akislar ve girdap salinimi near wall,
13 near wall, separated flows, unsteady flows, vortex shedding.
2.Ara sinav
14
2stMidterm
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