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Dersin Ad1

Course Name

ILERI AKISKANLAR MEKANIGI

ADVANCED FLUID MECHANICS

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi ™ Ders | UTy gula_mla 'I:agorat“ar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) | (Tutorial) (Laboratory)
MAK 4029/ 7-8 2.5 5 2 1 0
MAK 4029E .
Béliim / Program Makina Miihendisligi / Makina Mithendisligi
(Department/Program) (Mechanical Engineering / Mechanical Engineering)
Dersin Tiirii Kol Segim I-Teknik Serbest Se¢im Dersin Dili Tiirkge/Ingilizce
(Course Type) (Option Elective I-Technical Elective) | (Course Language) (Turkish/English)

Dersin Onkosullari
(Course Prerequisites)

(AKM 209 / AKM 209E ) veya AKM 205/205E veya AKM 204 /204E ve/and (MAT 201E)

Dersin mesleki
bilesene katkisi, %
(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
- 50 50 -

Dersin icerigi

(Course Description)

Sakinim denklemlerinin 6zetlenmesi, Viskoz akislar, Analitik ¢éziimler: Couette akisi, Poiseuille akist,

Stokes un birinci ve ikinci problemleri, Diisiikk Reynolds sayili akislar, Benzerlik ¢6ziimleri, Laminer sinir
tabaka teorisi, Blasius ve Falkner-Skan ¢6ziimleri, Sinir tabaka ayrilmasi, Laminer diizlemsel ve silindirik
jetler,  Sikigtirilabilir akiglarda smir tabaka, Tirbiilansh akis, Tiirbiilansh sinir tabaka, Tiirbiilansh
diizlemsel 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

L (Course Objectives)

1. Ogrencilere uygulama ve arastirmaya yonelik ileri diizeyde akiskanlar mekanigi problemleri
ve ¢Oziim yontemlerini uygulamali olarak aktarmak
2. Ogrenciyi ilgili yiiksek 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 ¢6zebilme ve ¢oziimler
iizerinde yorum yapabilme becerisi(a,e).

Diisiik Reynolds sayil akislar i¢in gegerli olan denklemleri tiiretme, ¢ozme ve bu tiir akislarin
uygulama alanlar1 hakkinda bilgi sahibi olma(a,e)

3. Laminer sinir tabaka teorisi hakkinda bilgi sahibi olma ve sinir tabaka problemlerini benzerlik ve
momentum integral yontemleri ile ¢dzebilme becerisi(e)
Laminer diizlemsel ve silindirik jetlerin analitik ¢6ziimlerini elde etme ve yorum yapabilme becerisi

Tirbiilanslh akis, tiirbiilans modellerini tanima ve tiirbiilansh smir tabaka problemlerini ¢ozebilme
becerisi.(j)

N

vk

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. Asound 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. Asound understanding of turbulent flows, modeling of turbulent and ability to solve turbulent
boundary layer flows.




Ders Kitabi

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

(Textbook)
Diger Kaynaklar 1. Fundamental Mechanics of Fluids, 1.G. Currie, McGraw Hill, 1993.
(Other References) 2. Boundary Layer Theory, H. Schlichting, K. Gersten, Springer, 2000

Odevler ve Projeler

(Homework & Projects

5 ddev verilecek

5 homeworks will be assigned

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Siir Tabaka denklemlerinin sayisal ¢oziimiinde ve akig goriintiilemede bilgisayar
kullanilacak.

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

Diger Uygulamalar

(Other Activities)

Cesitli akis rejimleri i¢in gorsel malzeme kullanilacak.

Visual material will be used for illustration of flows.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l i¢i Siavlan 2 30
(Midterm Exams)

Kisa Smavlar
(Quizzes)

Odevler 5 30
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Sakinim denklemlerinin 6zetlenmesi, Potansiyel akiglar: doniim ve sirkiilasyon I
kavramlari.
2 Viskoz akislar: Analitik ¢ozlimler, Couette akisi: Paralel levha, donen silindir I
3 Viskoz akislar: Analitik ¢oztimler, Poiseuille akisi: Dairesel ve dairesel olmayan I
kesitli borular
4 Viskoz akislar: Analitik ¢oziimler,Stokes’ un birinci ve ikinci problemleri I
5 Diisiik Reynolds sayil akislar [l
6 Benzerlik ¢oziimleri --1. YIL ICI SINAVI 11
7 Laminer sinir tabaka teorisi, Blasius ve Falkner-Skan ¢6ziimleri 11
8 Momentum Integral Yaklagimi, Sinir tabaka ayrilmasi 11
9 Laminer diizlemsel jetler \Y;
10 Laminer silindirik jetler 1\
11 Sikistirilabilir akislarda sinir tabaka \Y%
12 | Tiirbiilansh akis, tiirbiilans modelleri -- 2. YIL ICI SINAVI \
13 Tiirbiilansli sinir tabaka \/
14 Tirbiilansli diizlemsel ve silindirik jetler V
COURSE PLAN
Course
Weeks Topics Outcomes
1 Review of conservation equations, Potential flows: concepts of vorticity and circulation |
2 Viscous flows. Exact solutions: Couette flow, Parallel plate, rotating cylinder problems [
3 Viscous flows. Exact solutions: Poiseuille flow, flow in circular and non-circular ducts. [
4 Viscous flows. Exact solutions: Stokes' first and second problems |
5 Low Reynolds number flows 1
6 Similarity solutions--Mid-Term Exam - 1 11
7 Laminar boundary layer theory. Blasius and Falkner-Skan solutions Il
8 Momentum Integral solutions. Separation of boundary layer 11
9 Laminar plane jet v
10 Laminar cylindrical jet v
11 Compressible boundary layers v
12 Turbulent flow, modeling of turbulence-- Mid-Term Exam - 2 V
13 Turbulent boundary layers V
14 Turbulent plane and cylindrical jets V




Dersin Makina Miihendisligi Programiyla liskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar)

Seviyesi

Katki

1

2

3

Matematik, fen bilimleri ve miihendislik bilgisini makina miithendisligi problemlerini ¢6zmede
kullanabilme becerisi

X

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gereg ve
techizati kullanabilme becerisi

Bir makinayi, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve ekonomikligi

saglayacak sekilde secme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda galisabilme ve/veya liderlik yapma becerisi

Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢6zme becerisi

Mesleki ve etik sorumluluk anlayigina sahip olma

Tiirkce ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

S|lQ|—|o |

Makina miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma ve
yorum yapabilme becerisi

Hayat boyu (Siirekli) egitimin dnemini kavrama ve uygulayabilme becerisi

Makina miihendisliginin giincel ve ¢cagdas konularina iligkin bilgi sahibi olma

xi—-

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miithendislik yontemlerini

ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi

Ogrencinin segtigi makina miihendisligi uygulama alanlarindan birinde daha ayrintili bilgi ve
uygulama deneyimi

1: Yok, 2. Kismi, 3. Tam

Relationship between the Course and Mechanical Engineering Curriculum

Program Outcomes

Level of
Contribution

1

2

3

An ability to apply knowledge of mathematics, science, and engineering on mechanical
engineering problems

X

An ability to design and conduct experiments, as well as to analyze and interpret data and use
modern tools and equipment.

An ability to select, develop and/or design a system, component, or process to meet desired
performance, manufacturing capabilities and economic requirements.

An ability to function on and/or develop leadership in multi-disciplinary teams.

An ability to identify, formulate, and solve mechanical engineering problems.

An understanding of professional and ethical responsibility

An ability for effective written and oral communication in Turkish and English.

S|le|—h|o |

An ability to understand and comment on the impact of engineering solutions in a national and
global context.

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

A knowledge of contemporary issues in mechanical engineering

AN =

An ability to use the techniques, skills, and modern engineering tools , such as computer
programs, necessary for engineering design and analysis and use modern information systems

A detailed knowledge of and experience on a specific application field of mechanical
engineering

1: None, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date)

Imza (Signature)
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