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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Sikistirilabilir Aerodinamik

Compressible Aerodynamics

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi | AKTSKredisi | _ Ders UTygt”'a.mla 'Eagoraiuaf
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
UZB 362
UZB 362E 4 7 4
Boliim / Program Ucgak Miihendisligi/Uzay Mihendisligi
(Department/Program) Aeronautical Engineering/Astronautical Engineering
Dersin Tiirii Zorunlu Dersin Dili i _ .
(Course Type) Compulsory (Course Language) | Turk¢e/Turkish
Ingilizce/English)

Dersin Onkosullar:
(Course Prerequisites)

(UCK 212 MIN DD, UCK 212E MIN DD) ve ( AKM 205 MIN DD, AKM 205E MIN DD,
AKM 204 MIN DD,AKM 204E 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)

iki boyutlu ses alti sikigabilir daimi ve izantropik akimlar, Ses st akimlar icin lineer teori. Mach
dalgalan. Siipersonik kanat profilleri. Normal sok dalgalan, Egik sok dalgalari, Prandtl-Meyer

genisleme dalgalan. Lile, difuzér ve ruzgar tinellerinde akis.

Two dimensional subsonic compressible steady and isentropic flows. Linear theory for subsonic
and supersonic flows. Supersonic airfoils. Normal shocks, oblique shocks. Expansion waves.
Nozzles, diffusers and wind tunnels.

Dersin Amaci
(Course Objectives)

Sikistinlabilirligi tanitmak ve akigi tanimlayan temel denklemlere etkisini géstererek,

Ses ustl akislarda gorllen sok-genisleme dalgalarini ve hesap yontemlerini 6gretmek,

Temel denklemlerin lineerlestirilerek basitlestiriimesini ve gegerlilik sartlarim 6gretmek.

Bu bilgilerin aerodinamik kuvvetlerin ve akig alanlarinin hesaplanmasinda kullaniimasi becerisini
vermek

To provide the concept of compressibility and its effect on governing equations,

To introduce shock-expansion waves and calculation methods,

To provide linearizations of governing equations and their validity,

To give the ability to apply these for the calculation of aerodynamic forces and fiow fields.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan Ogrenciler;

Temel termodinamik bagintilarin akisa uygulanmasini bilir.

Bir boyutlu invisid akislar igin temel denklemleri kullanarak akis 6zelliklerini elde eder.
Normal sok dalgalarinin olusumunu bilir ve bu durumdaki akis 6zelliklerini hesaplar.

Ses Ustl akista akim dogrultusundaki agi deg@isimleri durumunda olusacak olaylari bilir ve akis
ozelliklerini hesaplar.

ic akis durumunda sikistirilabilir akisin &zelliklerini bilir ve akis ézelliklerini hesaplar.

Ses ustl riizgar tunellemin temel kavramlarim bilir ve genel boyutlandirmasi yapar.

Profiller etrafinda ses Ustl veya ses alti durumda sikistirilabilir akislarin 6zelliklerini hesaplar.
Hipersonik akiglarin 6zelliklerini bilir ve temel durumlar igin yaklagimlari uygulayarak akis
Ozelliklerini hesaplar.

Students vvho pass the course will be able to:

I. Apply basic thermodynamic relations to flow problems,

Obtain flow properties by using the governing equations of one dimensional inviscid flows,
Understand normal shocks and calculate flow properties around them,

Understand phenomena related to deflection of supersonic flow and calculate flow properties,
Understand and calculate compressible internal flows,

Understand basic concepts of supersonic wind tunnels and perform initial sizing,

Calculate subsonic and supersonic compressible flow properties around airfoils,

Understands hypersonic flow properties and calculate flow properties for basic configurations.




Ders Kitabi
(Textbook)

Fundamentals of Aerodynamics, J.D. Anderson, JRv McGrawHill, 1991

Diger Kaynaklar
(Other References)

Modern Compressible Flow with Historical Perspective (3. Baski) J.D. Anderson, JRv
Mc6rawHlIl, 2003

Odevler ve Projeler

(Homework & Projects)

Ogrencilere dersi daha iyi anlamalari amaci ile 6dev verilecek ve bu Gdevler bir hafta
sonra toplanacaktir. Odev sorularindan sinavlarda yararlanilabilir.

All homework problems are to be HANDED IN a week after they are assigned.
Homework problems may be used as a source for exams.

Laboratuar Uygulamalan

(Laboratory Work)

Sikistirila bilinir etkileri ve sok-genisleme dalgalarinin tanitimi igin deneyler yapilabilir.

Demonstration experiments may be performed for the introduction of compressibility
effects and shock- expansion waves.

Bilgisayar Kullanimi

(Computer Use)

Modem hesaplamali yéntemlerin tanitimi igin bilgisayarli gésterimler gerceklegtirilir.

Computer demonstrations will be performed for brief introduction of modem
computational methods.

Diger Uygulamalar

(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Siavlan 5 40%
(Midterm Exams)

Kisa Smavlar - -

(Quizzes)

Odevler 4 20%
(Homework)

Projeler - -
(Projects)

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

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 40%
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Giris; Termodinamik hatirlatma; Sikistirilabilirlik tarifi, Temel Denklemler |
2 Normal Sok 1.1l
3 Normal Sok 11}
4 Egik Sok 1\
5 Genisleme Dalgalan IV
6 Genisleme Dalgalan - Yl igi Sinavi \%
7 Lile, Diflzor, Ruzgar Tuneli V
8 Lile, Duflzor, Rizgar Tuneli \Y%
9 Lineer teori ile profil izerinde ses alti sikistirilabilir akiglar VI
10 Lineer teori ile profil Gzerinde ses alti sikistinlabilir akiglar VII
11 Lineerlegtiriimis Ses Ustil Akis VI
12 Lineerlestiriimis Ses st Akis - Yl i¢i Sinavi Wil
13 Sikistirilabilir akislar icin sayisal yéntemler V,VII
14 Hipersonik akis Vil
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction; Thermodynamics review; Definition of compressibility; Governing equations. I
2 Normal Shocks I,
3 Normal Shocks I
4 Obligue Shocks 1\
5 Expansion waves \Y,
6 Expansion waves Y,
7 Nozzle, diffuzor, wind tunnel V
8 Nozzle, diffuzor, wind tunnel V
9 Linear theory for subsonic compressible flows VIl
10 Linear theory for subsonic compressible ftows Vil
11 Linear theory for supersonic compressible flows Vil
12 Linear theory for supersonic compressible ffows - Midterm Exam Wil
13 Computational merhods for compressible flows V.VII
14 Hypersonic flows VIl




Dersin Uzay Miihendisligi Programuyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar) Seviyesi

1 (2] 3

Matematik, fen ve mihendislik bilgilerini uygulama becerisi X

Deney tasarlayabilme ve verilerin analiz ve yorumlanmasi becerisi X

Hedeflenene gereksinimleri karsilayacak sistem, bilesen veya slre¢ tasarlama becerisi X

Cok-disiplinli takimlarda galisabilme becerisi X

Miihendislik problemlerinin belirlenmesi, formile edilmesi ve ¢ézilmesi becerisi X

x

Profesyonel ve etik sorumluluklarini bilme

X

Etkin iletisim kurabilme becerisi

Muhendislik ¢6zlUmlerinin kiresel ve sosyal etkilerini anlayabilme X

X

Yasam boyu 6grenme becerisine olan gereksinimi anlama ve uygulayabilme

Guncel konularda bilgi sahibi olma X

AN=—|—|TQ|=|o|a|jOo|T|D

g/lijhe_ndislik calismalari icin gerekli teknik, beceri ve modem muhendislik araclarini kullanabilme X
ecerisi.

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Aeronautical Engineering Curriculum

Level of
Program Outcomes Contribution

1 12 3

An ability to apply knowledge of mathematics, Science, and engineering X

An ability to design and conduct experiments, as well as to analyze and interpret data X

An ability to design a system, component, or process to meet desired needs X

An ability to function on multi-disciplinary teams X

An ability to identify, formulate, and solve engineering problems X

An understanding of professional and ethical responsibility X

An ability to communicate effectively X

SlQ|—|D |l |T|D

The broad education necessary to understand the impact of engineering Solutions in a global X
and socieal context

x

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

A knowledge of contemporary issues X

A [

An ability to use the techniques, skills, and modem engineering tools necessary for engineering
practice. X

1: Little, 2. Partial, 3. Full

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




