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Hesaplamali Aerodinamik Computational Aerodynamics
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders UTygt”'a.mla 'Eagoraiuaf
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
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(Course Prerequisites)

. . Insan ve Toplum
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General

bilesene Kkatkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) E(ducation)
(Course Category 0% 0% 100% 0%
by Content, %)

Dersin Icerigi

(Course Description)

Stirtinmesiz sikistirilamaz akigin temelleri, sikistirilamaz potansiyel akim
denklemlerinin genel ¢oziimleri, panel yontemleri, tekillik elemanlar1 ve etki
katsayilari, iki boyutlu sayisal ¢oziimler, {ic boyutlu sayisal ¢oziimler, zamana
bagli sikistirilamaz potansiyel akim, potansiyel akim modeline uygulanan
iyilestirmeler

Fundamentals of inviscid incompressible flow, general solution of
incompressible potential flow equations, Panel methods, singularity elements
and influence coefficients, two dimensional numerical solutions, three
dimensional numerical solutions, unsteady incompressible potential flow,

enhancement of the potential flow model

Dersin Amaci

(Course Objectives)

1.Kanat profilleri etrafindaki iki-boyutlu sikistirilamaz potansiyel akisin panel
yontemleriyle hesaplanabilmesi

2.Sonlu kanatlar etrafindaki tig-boyutlu sikistirilamaz potansiyel akiglarin
akigin panel yontemleriyle hesaplanabilmesi

3.Ugak govdeleri etrafindaki {ig-boyutlu sikigtirilamaz potansiyel akislarin
akisin panel yontemleriyle hesaplanabilmesi

1.To be able to calculate incompressible 2D potential flows around airfoils by
using panel methods

2.To be able to calculate incompressible 3D potential flows around finite wings
by using panel methods

3.To be able to calculate incompressible 3D potential flows around aircraft

bodies by using panel methods

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi bagariyla gecen dgrenciler:

1. 2- ve 3-boyutlu potansiyel akim problemlerini, integral denklemlerle

modellenmesini ve sinir kosullarini anlamig olacak

2. Ince profil problemini kiimelenmis girdaplar yontemi ile ¢oziimlemeyi 6grenmis
olacak

3. Kanat profili problemini yiizey tekillikleri yontemi ile ¢éziimlemeyi 6grenmis olacak
4. Sonlu kanat problemini girdap kafes yontemi ile ¢oziimlemeyi 6§renmis olacak

5. Bir ugak govdesi problemini panel yontemi ile ¢oziimlemeyi 6grenmis olacak

6. Kanat profilleri i¢in zamana bagli problemin yiizey tekillikleri yontemiyle nasil
¢cOziimlenebilecegini anlamig olacak




Student, who passed the course satisfactorily can:

1. be understand 2- and 3-Dimensional potential flow problems, its modeling by
integral equations and boundary conditions

2. be able to calculate a thin airfoil problem by using a lumped vortex method

3. be able to calculate a thick airfoil problem by using a surface singularity method

4. be able to calculate a wing problem by using vortex lattice method

5. be able to calculate an aircraft body problem by using panel method

6. be understand how an unsteady airfoil problem to be solved by surface
singularity methods

Ders Kitabi J. Katz, A. Plotkin, 1991, Low-Speed Aerodynamics, From wing theory
(Textbook) to panel methods, McGraw-Hill, Inc.
Diger Kaynaklar _

(Other References)

Odevler ve Projeler

(Homework & Projects

Bilgisayarla ¢6ziim uygulamalarini i¢eren ddevler verilecektir

Home-works containing computer applications will be given

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

6grenciler verilen ddevlerle bilgisayar programi yazmaya tesvik
edilecektir

Students will be encouraged to write computer codes by given home-

works
Diger Uygulamalar
(Other Activities) B
Basar1 Degerlendirme I_:aaliyetler Adedi Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlan 1 30%
(Assessment Criteria) (Midterm Exams)
Kisa Smavlar 0
(Quizzes)
Odevler 6 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 Ciktilan
1 Viskoz olmayan, sikistirilamaz akisin esaslari 1
2 Sikistirilamaz, potansiyel akis denklemlerinin genel ¢oziimii, Panel yontemleri 1
3 Ince profil i¢in analitik ¢dziimler 2
4 Ince profil igin sayisal ¢oziimler 2
5 Kalin profil i¢in analitik ¢oziimler 3
6 Kalin profil i¢in sayisal ¢oziimler 3
7 ARA SINAVI 1-2-3
8 Sonlu kanat i¢in tastyici ¢izgi modeli 4
9 Sonlu kanat i¢in girdap kafes yontemi 4
10 Sonlu kanat i¢in girdap kafes yontemi (devam) 4
11 Govde igin analitik ¢oziim 5
12 Govde i¢in panel yontemi 5
13 Govde i¢in panel yontemi (devam) 5
14 Zamana bagli sikistirtlamaz potansiyel akis, Potansiyel akis modelinde 6
gelismeler
COURSE PLAN
Course
Weeks Topics Outcomes
1 Basics of inviscid incompressible flow 1
2 General solution of the incompressible potential flow equation, Panel 1
methods
3 Analytical solutions for thin airfoil 2
4 Numerical solutions for thin airfoil 2
5 Analytical solutions for thick airfoil 3
6 Numerical solutions for thick airfoil 3
7 MIDTERM EXAM 1-2-3
8 Lifting line model for finite wing 4
9 Vortex lattice method for finite wing 4
10 Vortex lattice method for finite wing (cont.) 4
11 Analytical solution for body 5
12 Panel method for body 5
13 Panel method for body (cont.) 5
14 Unsteady potential flow, Enhancement of the potential flow model 6
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