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Dersin Adi Course Name
Sinir Tabaka Boundary Layer Theory
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi | AKTS Kredisi | _ Ders UTYQtL"a.”]a 'I:agoratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
UZB 386 6 3 5 3 - -
UZB 386E
Béliim / Program Ucak Mihendisligi/ Uzay Mihendisligi
(Department/Program) | Astronautical Eng. /Astronautical Eng)
Dersin Tiirii Segrn_eh Dersin Dili Tarkge/Turkish
(Course Type) Elective (Course Language) (ingilizce/English)

Dersin Onkosullari
(Course Prerequisites)

AKM 204 MIN DD, AKM 204E MIN DD. AKM 205 MIN DD, AKM 205E MIN DD

Dersin mesleki
bilesene katkisi, %
(Course Category

Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
_ - %100 -

by Content, %)
Dersin Icerigi
(Course Description)

Giris. Sinir tabaka denklemleri. Sikistirlamaz laminer sinir tabakalar, basing gradyant etkisi,
integral yontemleri. Turbilansh akisa gegis. Turbulansl akisin temel kavramlari, turbilansl sinir

tabaka hesap yontemleri. Sikistirilabilir smir tabakalar. Ayrilma ve sinir tabaka kontrol(.

Introduction. Boundary layer equations. Incompressible laminar boundary layers. Effect of
pressure gradients. integral methods. Transition to turbulent flow. Basic notions of turbulent flow.
Methods of computation for turbulent boundary layers. Compressible boundary layers. Separation
and boundary layer control

Dersin Amaci
(Course Objectives)

Viskoz sinir tabaka akimlarinin anlasiimasi

Laminer smir tabakanin, denklemlerinin ve tam ¢ézUmlerinin anlasiimasi, sayisal yontemlerle
analizi

Tarbllansa gegisin anlasiimasi ve pratik uygulamalari

Turbulansh smir tabakalarin anlasiimasi sayisal yontemlerle analizi

sikigtirilabilir sinir tabakalarin, sinir tabaka ayrilmasi ve kontroliiniin anlagiimasi

Understanding of viscous boundary layer flows

Understanding of laminer boundary layers, its equations and exact Solutions and its analysis
by numerical methods

Understanding of transition to turbulence and its practical applications Understanding

of turbulent boundary layers and its analysis by numerical methods Understanding of
compressible boundary layers, separation and its control

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla gegen 6grenciler

Sinir tabaka kavramim, sinir tabaka denklemlerini 6grenmis olacak

Laminer sinir tabaka denklemlerinin bazi tam ¢ézimlerini 6grenmis olacak

Laminer sinir tabaka ¢6zimd i¢in en az bir integral ve en az bir diferansiyel ¢6zim teknigi
6grenmis olacak

Sinir tabakanin tiirbllansa gegisi hakkinda genel bilgi sahibi olacak ve basit bir gegis kriterini
uygulayabilecek

Turbulansli sinir tabakalar hakkinda genel bilgi sahibi olacak, sayisal hesabi igin en az bir integral
yontemi 6grenmis olacak

Sikistinlabilir sinir tabakalar hakkinda genel bilgi sahibi olacak

Ayrilma ve sinir tabaka kontrolii hakkinda genel bilgi sahibi olacak

On completing this course students should:

be learned boundary layer concept and boundary layer equations

be learned some exact Solutions of laminar boundary layer equations

be learned at least one integral method and at least one differential solution technique for laminar
boundary layers

be learned integral methods for laminar boundaly layers, and be able to apply a simple transition
critetion

have a general knowledge about turbulent boundaliy layers, and be learned at least an integral
method for turbulent boundary layer calculations

have a general knovvledge about compressible boundary layers

have a general knowledge about separation and boundary layer control techniques




Ders Kitabi
(Textbook)

Schetz, J.A., Boundary Layer Analysis, Prentice-Hall, Englewood Cliffs, New Jersey,
1992

Diger Kaynaklar
(Other References)

Schlichting H., Gersten K., Krause E., Oertel H. Boundary Layer Theory, Springer,
2000

Cebeci, T., Cousteix, J., Modeling and Computation of Boundary Layer Flows,
Springer, 1999

Young, A.D., Boundary Layers, AIAA, 1989

M. Adil Yikselen, UZB 386 Ders notlari, http:// www.itu.edu.tr/~yukselen

Odevler ve Projeler

(Homework & Projects)

Bilgisayarla ¢b6zum uygulamalarini iceren édevler verilecektir.

Homeworks containing Computer applications will be given

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Ogrenciler verilen 6devlerle bilgisayar programi yazmaya tesvik edilecektir.

Students will be encouraged to write Computer codes by given homeworks

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlan 1 35

(Midterm Exams)

Kisa Simavlar - -
(Quizzes)

Odevler 5 25
(Homework)

Projeler - -
(Projects)

Dénem Odevi/Projesi ] ]
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 40
(Final Exam)



http://www.itu.edu.tr/~yukselen

DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Viskoz akiglar, Sinir tabakanin temel kavramlari |
2 Sinir tabaka denklemleri I
3 Sikistirllamaz laminer sinir tabakalar 1
4 Tam ¢dzimler Il
5 integral yéntemleri 1]
6 Diferansiyel ¢d6zim teknikleri 11
7 Tirbilansh hale gegis [\
8 ARA SINAVI -
9 Tarbllansli sinir tabakanin temel kavramlari V
10 Tirbilansl sinir tabaka denklemleri Vv
11 Tlrbllansh sinir tabaka hesap yontemleri \Y
12 Sikigtirilabilir sinir tabakalar VI
13 Sikistirilabilir sinir tabaka hesap yéntemleri VI
14 Ayrilma ve sinir tabaka kontrolii VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 Viscous flows, basics of boundary layer |
2 Boundary layer equations |
3 Incompressible laminar boundary layers 1l
4 Exact Solutions Il
5 integral methods I
6 Differential methods 1]
7 Transition to turbulence [\
8 MIDTERM EXAM -
9 Basics of turbulent boundary layer V
10 Turbulent boundary layer equations \
11 Turbulent boundary layer calculation methods \
12 Compressible boundary layers VI
13 Compressible boundary layer calculation methods VI
14 Separation and control Vil




Dersin Uzay Miihendisligi Programuyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar) Seviyesi
112 3
a Matematik, bilim ve miihendislik bilgilerini uygulayabilme yetenegi v
b Deney tasarlama ve yapma yetenegi ile veri ¢éziimleme ve degerlendirme yetenegi v
C Belirlenmis istekler igin bir sistem, bilesen ya da slreg tasarlayabilme yetenegi v
d Cok disiplinli takim calismalarina katilabilme yetenegi
e Miihendislik problemlerini, tanimlama, formiile etme ve ¢c6zme yetenegi v
f Profesyonel ve etik sorumluluklarin bilincine varma v
g Etkin iletisim kurabilme yetenegi v
h Kuresel ve sosyal anlamda mihendislik ¢6zlimlerinin etkisini anlamak icin gerekli kapsamli egitim v
i Yasam boyu 6grenime ihtiyaci kavrayabilme ve kullanabilme v
j | Cagdag degerler bilgisi v
Muhendislik uygulamalari igin gerekli teknikler, yetenekler ve modern miihendislik araglarini v
k | kullanabilme yetenegi
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Astronautical Engineering Curriculum
Level of
Program Outcomes Contribution
1 2 3
a An ability to apply knowledge of mathematics, science, and engineering X
b An ability to design and conduct experiments, as well as to analyze and interpret data X
C An ability to design a system, component, or process to meet desired needs X
d An ability to function on multi-disciplinary teams X
e | An ability to identify, formulate, and solve engineering problems X
f An understanding of professional and ethical responsibility X
g An ability to communicate effectively X
h The broad education necessary to understand the impact of engineering solutions in a global X
and societal context.
i A recognition of the need for, and an ability to engage in life-long learning X
j A knowledge of contemporary issues X
k An ability to use the techniques, skills, and modern engineering tools necessary for X
engineering practice

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)




