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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Aeroelastisite

Aeroelasticity

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders UTYQtL"a.”]a 'I:agoratuar
(Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
UCK 472/UCK 472E /-8 3 6 3 0 0
Boliim / Program Ugak Miihendisligi, Uzay Miihendisligi
(Department/Program) | Aeronautical Engineering, Astronautical Engineering
ersin luru Miihendislik Tasarim ersin Dili Tiirkge/Ingilizce
Dersin Tiirii Jendis : D Dil celingiliz
(Course Type) Engineering Design (Course Language) | Turkish/English

Dersin Onkosullar
(Course Prerequisites)

MUK203 MIN DD OR MUK 203E MIN DD

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)
0% 40% 60% 0%

Dersin icerigi

(Course Description)

1.Aeroclastisiteye girig, Yapisal dinamige giris

2.Tel dinamigi, titresimli tel probleminin modal ¢éziimii

3.Birdrnek kirisin burulma dinamigi

4.Birdrek kirisin egilme dinamigi

5.Yaklasik ¢6ziim teknikleri, Ritz metodu and Galerkin metodu
6.Statik Aeroelastisite, Riizgar tiineli modelleri

7.Birdrnek tagima yiizeyi

8.Aeroelastik Flutter (kanat ¢irpinmasi) (Stabilite karakteristikleri ve Aeroelastik Analiz)
9.Klasik Flutter Analizi, Flutter i¢in mithendislik ¢6ziimleri
10.Daimi olmayan Aerodinamik

11.Varsayilan Modlarla Flutter tahmini, Flutter sinir karakteristikleri

1.Introduction to Aeroelasticity, Structural Dynamics, Static Aeroelasticity, Dynamic Aeroelasticity
2.Uniform String Dynamics, Modal Solution of Vibrating String problem

3.Uniform Beam Torsional Dynamics

4.Uniform Beam Bending Dynamics

5.Approximate Solution Techniques, Ritz Method and Galerkin Method

6.Static Aeroelasticity, Wind Tunnel Models

7.Uniform Lifting Surface

8.Aeroelastic Flutter (Stability Characteristics and Aeroelastic Analysis of a Typical Section
9.Classsical Flutter Analysis, Engineering Solutions for Flutter

10.Unsteady Aerodynamics

11.Flutter prediction via Assumed Modes, Flutter Boundary Characteristics

Dersin Amaci

(Course Obijectives)

1.Kanatgik ve kanatlar i¢in statik aeroelastisitesinin temellerini anlamak

2.Kanat¢ik ve kanatlar i¢in dinamik aeroelastisitesinin temellerini anlamak
3.Hesaplamali aeroelastik metodlara giris yapmak.

1.A fundamental understanding of static aeroelasticity of airfoils and wings
2.A fundamental understanding of dynamic aeroelasticity of airfoils and wings

3.Introduction to computational methods of aeroelasticity.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla gegen dgrenciler:

1. Yapisal dinamige ait hareket denklemlerinin ¢ikarilmasi, karakteristik
denklemin ¢oziilerek mod sekillerinin belirlenmesi

2. Yaklasik ¢oziim tekniklerinin uygulanmasi

3. Statik aeroelastik modelleme ve diverjans hizi hesabi

4. Dinamik aeroelastik modelleme ve flutter hiz1 hesabi

5. Aeroelastisite konusunda literatiirii takip etme ve proje gerceklestirme




Student, who passed the course satisfactorily can:

1. . derive equation of motion for structural dynamics, solve characteristic
equations and determine mode shapes

2. apply approximate solution techniques

3. model static aeroelastic problems and solve for divergence speed

4. model dynamic aeroelastic problems and solve for flutter speed

5. Follow literature in aeroelasticity field and accomplish a project

Ders Kitabi Pierce and Hodges, 2002, Introduction to Structural Dynamics and Aeroelasticity,
(Textbook) Cambridge
University press, ISBN:0-521-80698-.
Jan R.Wright and Jonathan E.Cooper, 2007, Introduction to Aircraft
Aeroelasticity and Loads,
John Wiley and Sons, ISBN:978-0-470-85.
Diger Kaynaklar Dowell,E.H., Curtiss, H.C., Scanlan, R.H., and Sisto,F., 1989, A

(Other References)

Modern

Course in Aeroelasticty, Kluwer Academic Publishers.

Bisplinghoff, R.L., Ashley, H., and Halfman, R.L., 1996, Aeroelasticity,
Dover

Publications.

Odevler ve Projeler

(Homework & Projects

ODEVLER VERILMEKTEDIR, ODEVLERDEN BAZI SORULAR KISA
SINAVLARDA VE YIL ICI SINAVLARDA SORULABILIR.

HOMEWORKS ARE GIVEN, SOME OF THE HOMEWORK
QUESTIONS
MAY BE ASKED IN QUIZ AND EXAMS.

Laboratuar Uygulamalar

(Laboratory Work)

YOK

NONE

Bilgisayar Kullanimi

(Computer Use)

MATLAB VE TICARI SONLU ELEMANLAR PROGRAMLARI
KULLANILMAKTADIR.

MATLAB AND COMMERCIAL FINITE ELEMENT CODES ARE
EMPLOYED.

Diger Uygulamalar

(Other Activities)

HABERSIZ KISA SINAVLAR YAPILMAKTADIR.

POP-UP QUIZ ARE GIVEN.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l i¢i Siavlan 2 25%
(Midterm Exams)

Kisa Simnavlar 4 10%
(Quizzes)

Odevler 4 10%
(Homework)

Projeler 1 15%
(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 Ciktilan
1 Aeroelastisiteye giris , Yapisal dinamige giris 1
2 Tel dinamigi, titresimli tel probleminin modal ¢6ztiimii 1
3 Birdrnek kirisin burulma dinamigi 1
4 Birdrnek kirisin egilme dinamigi 1
5 Yaklasik ¢6ziim teknikleri, Ritz metodu and Galerkin metodu 2
6 Statik Aeroelastisite, Riizgar tiineli modelleri 3
7 Birdrnek tagima yiizeyi 3
8 Aeroelastik Flutter (kanat ¢irpinmasi) (Stabilite karakteristikleri ve Aeroelastik 4
Analiz)
9 Klasik Flutter Analizi, Flutter i¢in miihendislik ¢6ziimleri 4
10 Daimi olmayan Aerodinamik 4
11 Varsayilan Modlarla Flutter tahmini, Flutter sinir karakteristikleri 4
12 Aeroelastisite konusundaki giincel makalelerin tartisilmasi 5
13 Aeroelastik Optimizasyona giris 5
14 Aeroelastik Optimizasyona giris 5-1
COURSE PLAN
Course
Weeks Topics Outcomes
1 Aeroelastisiteye giris , Yapisal dinamige giris 1
2 Tel dinamigi, titresimli tel probleminin modal ¢ézlimii 1
3 Birérmek kirigin burulma dinamigi 1
4 Birémek kirigin egilme dinamigi 1
5 Yaklasik ¢6ziim teknikleri, Ritz metodu and Galerkin metodu 2
6 Statik Aeroelastisite, Riizgar tlineli modelleri 3
7 Birérmek tagima yiizeyi 3
8 Aeroelastik Flutter (kanat ¢irpinmasi) (Stabilite karakteristikleri ve Aeroelastik 4
Analiz)
9 Klasik Flutter Analizi, Flutter i¢in miihendislik ¢6ziimleri 4
10 Daimi olmayan Aerodinamik 4




11 | Varsayilan Modlarla Flutter tahmini, Flutter sinir karakteristikleri

12 | Aeroelastisite konusundaki giincel makalelerin tartigilmasi

13 | Aeroelastik Optimizasyona giris

oo~

14 | Ogrenci projelerinin sunumu
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1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by)

Tarih (Date)

Imza (Signature)




