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Dersin Adi: ileri Akiskanlar Mekanigi

Course Name: Advanced Fluid Mechanics

Ders Uygulamasi, Saat/Hafta
Kod Yanyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama | Laboratuar
(Theoretical) | (Tutorial) | (Laboratory)
MAK 4029 7,8 2,5 4 2 1 -
Boliim / Program Makina Miihendisligi / Makina Miihendisligi (Mechanical Engineering / Mechanical Engineering)
(Department/Program)
Dersin Turd Teknik Serbest Segim-Kol Segim 11 | D€rsin Dili TTU rkf.eh
(Course Type) (Technical Elective-Option Elective | (Course Language) (Turkish)
1)

Dersin Onkosullari
(Course Prerequisites)

MAK 229 Akiskanlar Mekanigi Il (MAK 209 Fluid Mechanics I1)
MAT 201 Matematik (MAT 201 Mathematics)

Dersin Mesleki Bilesene
Katkisi, %

(Course Category

by Content, %)

Temel Bilimve Miihendislik/Mimar
Matematik Temel Miihendislik hk Tasarim Genel Egitim
(BasicSciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)
- 100 -

Dersin Tanimi

(Course Description)

Sakinim denklemlerinin 6zetlenmesi, Viskoz akiglar, Analitik ¢dziimler: Couette akisi, Poiseuille
akisi, Stokes un birinci ve ikinci problemleri, Disiik Reynolds sayil akiglar, Benzerlik ¢oziimleri,
Laminer sinir tabaka teorisi, Blasius ve Falkner-Skan ¢ézimleri, Sinir tabaka ayrilmasi, Laminer
dizlemsel ve silindirik jetler, Sikistirilabilir akiglarda sinir tabaka, Turbdlansli akig, Turbulansli
sinir tabaka, Turbulansh dizlemsel ve silindirik jetler.

Review of conservation equations. Viscous flows, analytical solutions of Newtonian viscous-flow
equations: Couette flow, Poiseuille flow, Stoke's first and second problems. Low-Reynolds
number flows. Similarity solutions. Laminar boundary layers. Blasius and Falkner-Skan solutions.
Boundary layer separation. Plane and axisymmetric (round) laminar jets. Compressible boundary
layers. Turbulent flow. Turbulent boundary layers. Plane and axisymmetric turbulent jets.

Dersin Amaci

(Course Objectives)

1-Ogrencilere uygulama ve arastirmaya yonelik ileri diizeyde akiskanlar mekanigi problemleri ve
cozUm yontemlerini uygulamali olarak aktarmak
120grenciyi ilgili yliksek lisans programina hazirlamak.

1. To provide students with knowledge in the advanced level fluid mechanics and use this
knowledge in the solution of engineering problems of interest.
2. To prepare students to related graduate programs.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1-Sakinim denklemlerini kullanarak temel akis problemlerini analitik olarak ¢ézebilme ve ¢ozumler
Uzerinde yorum yapabilme becerisi.

2-Dusuk Reynolds sayili akislar igin gecerli olan denklemleri tlretme, ¢6zme ve bu tir akislarin
uygulama alanlari hakkinda bilgi sahibi olma

3-Laminer sinir tabaka teorisi hakkinda bilgi sahibi olma ve sinir tabaka problemlerini benzerlik ve
momentum integral yontemleri ile ¢6zebilme becerisi

4-Laminer duzlemsel ve silindirik jetlerin analitik ¢dzimlerini elde etme ve yorum yapabilme becerisi
5- Turbulansh akis, tirbiilans modellerini tanima ve tarbilansh sinir tabaka problemlerini ¢6zebilme
becerisi.

1. Ability to simplify the conservation equations and obtain exact solutions to some simple viscous flow
problems and comment on the physical aspects of the results.

2. Ability to formulate, solve and gain a sound understanding of the application areas of low-Reynolds
number flows.

3. A sound understanding of the boundary layer theory and ability to solve boundary layer equations in
differential and integral forms.

4. Ability to solve laminar plane and cylindrical jets and comment on physical aspects of the results.

5. A sound understanding of turbulent flows, modelling of turbulent and ability to solve turbulent
boundary layer flows.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 |Sakinim denklemlerinin 6zetlenmesi, Potansiyel akislar: donim ve sirkilasyon
|kavramlari.
2 |Viskoz akiglar: Analitik goztimler, Couette akigi: Paralel levha, dénen silindir
3 |Viskoz akiglar: Analitik gbztiimler, Poiseuille akigi: Dairesel ve dairesel olmayan
|kesitli borular
4 |Viskoz akislar: Analitik ¢coziimler, Stokes’ un birinci ve ikinci problemleri
5 Disiuk Reynolds sayili akislar
6 Benzerlik ¢gozimleri
7 JLaminer sinir tabaka teorisi, Blasius ve Falkner-Skan ¢ézimleri
8 |Momentum Integral Yaklasimi, Sinir tabaka ayriimasi
9 [Laminer diizlemsel jetler
10 |Laminer silindirik jetler
11 |Sikistirilabilir akiglarda sinir tabaka
12 [Tiarbilansl akis, tirblilans modelleri
13 |Turbulansh sinir tabaka
14 [Tarbulansl dizlemsel ve silindirik jetler
COURSE PLAN
Course
Weeks Topics Learning
Outcomes

[Review of conservation equations, Potential flows: concepts of vorticity and circulation

Viscous flows. Exact solutions: Couette flow, Parallel plate, rotating cylinder problems

Viscous flows. Exact solutions: Poiseuille flow, flow in circular and non-circular ducts.

Viscous flows. Exact solutions: Stokes' first and second problems

JLow Reynolds number flows

Similarity solutions

|Laminar boundary layer theory. Blasius and Falkner-Skan solutions

|Momentum Integral solutions. Separation of boundary layer

|Laminar plane jet

|Laminar cylindrical jet

Compressible boundary layers

Turbulent flow, modeling of turbulence-

[Turbulent boundary layers

Aol DoleleNo|uvaw N =

[Turbulent plane and cylindrical jets




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitab1

(Textbook) Viscous Fluid Flow, F.M. White, Mc Graw Hill, 1991

Diger Kaynaklar

1. Fundamental Mechanics of Fluids, I.G. Currie, McGraw Hill, 1993.
(Other References)

2. Boundary Layer Theory, H. Schlichting, K. Gersten, Springer, 2000

Odevler ve Projeler 5 adet 6dev — 1 adet donem Odevi verilecektir

(Homework & Projects) 5 homework 1 Term Paper will be prepared and presented

Laboratuar Uygulamalan Yok

(Laboratory Work) None

Bilgisayar Kullanim Sinir Tabaka denklemlerinin sayisal ¢6ziimiinde ve akis gérintlilemede
(Computer Usage) bilgisayar kullanilacak.

Computer programming and computer based flow visualization will be
required in some of the homeworks.

Diger Uygulamalar Cesitli akis rejimleri igin gorsel malzeme kullanilacak.
(Other Activities) Visual material will be used for illustration of flows.
Final Sinavi Onsarti Final Sinavina girebilmek igin kabul edilebilir bir dénem projesi
sunulmal.
Ara sinav, 6dev ve proje ortalamasinin asgari degeri en az 35/100
olmaldir.

Prerequisite for final exam

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)
Yil ici Sinavlar 2 25

(Midterm Exams)

Kisa Sinavlar - -

(Quizzes)
Basar Degerlendirme Odevler > 20
Sis§temi g (Homework)

Projeler - -
(Assessment Criteria) (?_rOJeCF.S ) - —

Donem Odevi/Projesi 1 15

(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Stnavi 1 40
(Final Exam)




