ISTANBUL GELIiSiM UNIiVERSITESI
UCAK MUHENDISLIGi BOLUMU DERS KATALOGU
(DEPARTMENT OF AERONAUTICAL ENGINEERING COURSE CATALOG)

Dersin Adi Course Name
Aerodinamik Aerodynamics
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders UTygt“'a.mla 'Eagora:“ar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
UCK301 3 5 2 2 0
Boliim / Program | Ucak Miihendisligi
(Department/Program) [ Aeronautical Engineering
Dersin Tiirii Miihendislik Tasarim Dersin Dili Tiirkge-Ingilizce
(Course Type) Engineering Design |(Course Language) | Turkish-English
1 1
Dersin Onkosullar1 | Yok
(Course Prerequisites) | None
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category 0% 20% 80% 0%

by Content, %)

Dersin Icerigi

(Course Description)

Aerostatik, Aerodinamik kuvvetler ve momentler. Temel prensipler ve
denklemler. Potansiyel akim yaklasimi. Akim tipleri. Bir boyutlu siirtiinmesiz
akimlar. Kanat Profillerinin aerodinamigi. Iki boyutlu potansiyel akimlar. Ince

profil teorisi. Iki boyutlu panel ydntemleri. Sonlu kanat teorisi. Ug Boyutlu

Sikistirilamaz akim

Aerostatic. Aerodynamic forces and moments. Fundamental principles and
equations. Flow types. Potential flow approach. One dimensional potential
flows. Airfoil aerodynamics. Two dimensional potential flows. Thin airfoil
theory, 2-D panel methods. Finite wing theory. 3-D incompressible flow

Dersin Amaci

(Course Obijectives)

1.S1ikigtirillamaz aerodinamigin temel kavramlarini vermek
2.Temel aerodinamik problemlerini ¢6zmek

1.To give the fundamentals of incompressible aerodynamics
2.To solve basic aerodynamics problems

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi bagariyla gegen 6grenciler:
1. Invisid sikistirilamaz akis i¢in temel denklemleri bilir
2. Kiitlenin korunumu ve momentum denklemlerini kontrol hacmi kavramina uygular
3. Temel akis elemanlarini ve bunlarin kombinasyonlarini kullanarak cisimler
etrafindaki akigin akim fonksiyonu ve potansiyel fonksiyonlarii bulur ve basing

dagilimini hesaplar

4. Ince profil teorisini kullanarak profillerin tagsima ve moment katsayilarini hesaplar.
5. Sonlu kanatlar i¢in tagima ve indiiklenmis siiriikklemeyi hesaplar, degisik
planformdaki kanatlar i¢in uygular.

Student, who passed the course satisfactorily can:

1. Know the basic equations for inviscid incompressible flow
2. Apply conservation of mass and momentum equations to control volume
3. Find the potential and stream functions for the flow around bosies and
calculate the pressure distribution
4. Calculate the lift and moment coefficients by using thin airfoil theory

5. Calculate the lift and drag for finite wings at different planforms




Ders Kitab:
(Textbook)

Diger Kaynaklar
(Other References)

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

I_:aaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Siavlan
(Midterm Exams)

2

36%

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

24%

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1
(Final Exam)

40%




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Aerodinamik kuvvet ve momentler. Basing merkezi 1-2
2 boyut analizi, akim benzerligi, akim tiirleri. 1-2
3 Akis modelleri, kiitle ve lineer momentumun korunumu, 2 boyutlu cisme etki eden siiriikleme ve tagima 1-2-3
kuvvetleri.
4 Materyal tiirev cinsinden korunum denklemleri, yoriinge, akim ¢izgisi, ¢ikis 1-2-3
cizgisi.
5 Akim fonksiyonu, hiz potansiyeli, siirtiinmesiz, sikistirilamaz akimin temelleri, 3
6 Bernoulli denklemi, Pitot tiibii. 3
7 Laplace denklemi, {iniform akim, kaynak akimi, duble akimi, daire etrafindaki 3-4
akis.
8 Vorteks akimi, Daire etrafindaki sirkiilasyonlu akim, Kutta Joukowski teoremi 4
9 Kanat profili etrafindaki sikistirilamaz akim, Kutta sarti, Kelvin sirkiilasyon 4
teoremi
10 Ince profil teorisi, simetrik ve kamburluklu profiller 4-5
11 Sonlu kanat etrafindaki sikistirllamaz akis, indiiklenmis siiriikleme, vorteks flamenti, Biot-Savart yasasi ve Helmholtz 5
teoremleri,
12 Panel yontemleri. 5
13 Tasiyici ¢izgi teorisi, eliptik tagima dagilimi. 5
14 Genel tasima dagilimi, agiklik orani etkisi. 5
COURSE PLAN
Course
Weeks Topics Outcomes
1 Aerodynamic forces and moments. Pressure and Aerodynamic centers, 1-2
2 Dimensional analysis, Flow similarity, Types of flow. 1-2
3 Models of the fluids, Continuity and momentum equations, Drag of a 2-D 1-2-3
body.
4 Fundamental equations of flow, Pathlines, Streamlines, Streaklines. 1-2-3
5 Stream function, Velocity potential, Fundamentals of inviscid incompressible 3
flow,
6 Bernoulli's equation, Pitot tube. 3
7 Laplace's equation, Uniform flow, Source and Doublet flows, Flow over a 3-4
circular cylinder.
8 Vortex flow, Lifting flow over a cylinder, Kutta Joukowski theorem. 4
9 Incompressible flows over airfoils, Kutta condition, Kelvin's circulation 4
theorem.
10 Classical thin airfoil theory, symmetric and cambered airfoils. 4-5
11 Incompressible flow over finite wings, Downwash and induced drag, The vortex flament, The Biot-Savart Law and 5
Helmholtz theorems,
12 Panel methods. 5
13 Prandtl's Classical lifting line theory, Elliptical lift distribution. 5
14 General lift distribution, Effect of aspect ratio 5




Dersin ..ccovviiiiiiiiiiiiiiiiniiiiiinniens Programyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar) Seviypsi
12 |3
a |-
b
c
d
e
f
g
h
i
i
k
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Relationship between the Course and ........cocevviiiiiiiiiiniiieiiiiinnnne. Engineering Curriculum
Level of
Program Outcomes Contribution
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1: Little, 2. Partial, 3. Full



Diizenleyen (Prepared by)

Tarih (Date)

Imza (Signature)




