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COURSE SYLLABUS

Course Name Code Course | Regular | Credit Lecture Recitation Laboratory
Type Semester (hour/week)
Compressible UCK362 ED 6 3 3 0 0
Aerodynamics
Department Aeronautical Engineering - Astronautical Engineering

Lecturer and Office Hours

Prof. Dr. M. Adil YUKSELEN / Office 246 / Monday 16:00-18:00, Thursday 13.00-15.00

Teaching Assistant and

Office Hours
Language Turkish
Compulsory/Elective Required

Classroom and
Meeting Time

D210 Monday 13:00-15:00; D108 Thursday 16:00-18:00

Steady, 2-D, subsonic compressible flows, Similarity rules, Linearized potential theory for

Contents supersonic flows, Mach waves, Supersonic airfoils, Normal shock waves, Oblique shock waves,
Prandtl-Meyer expansion waves, Flow in the nozzles, diffusers and wind tunnels.
Compressibility is important in high speed flows. There is also a basic discrepancy between the
.o subsonic and supersonic flows. The aim of this course is to teach the students to understand the
Objectives

inner and outer flows in subsonic and supersonic cases.

effect of compressibility to aerodynamic calculations, and to be able to make calculations for basic

Introduction, A brief review of thermodynamics 1 week
Integral forms of the conservation equations for inviscid flows 1 week
One-dimensional flow 2 weeks
Oblique shock and expansion waves 1 week
One-dimensional flow 1 week
. . Differential conservation equations for inviscid flows 1 week
Topics — Course Outline .
Unsteady wave motion 1 week
examination 1 week
Potential equation for compressible flows 1 week
Linearized theory for subsonic flows 1 week
Linearized theory for supersonic flows 1 week
Numerical techniques for steady supersonic flows 2 weeks
Prerequisite(s) UCK 351 — AERODYNAMICS
Textbook Anderson, J.D., Modern Compressible Flow,
Other References Anderson, J.D., Fundamentals of Aerodynamics, 2™ ed., McGraw-Hill, New York, 1991.
Yiikselen, M.A. Lecture notes, http://www3.itu.edu.tr/~yukselen/
Laboratory Work No
Computer Usage In Home works
Others No
Number Ratio %
Midterm exams 2 40
Quizes - -
Homeworks 4 20
Course Evaluation Method | Projects - -
Term Projects - -
Laboratory - -
Others - -
Final Exam 1 40
Outcomes a b c d e f g h i J k
3 1 1 1 3 1 1 2 1 1 1
Prepared by Date
Prof. Dr. M. Adil Yiikselen 31.01.2007
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I.T.0.
UCAK VE UZAY BILIMLERI FAKULTESI
UCAK MUHENDISLiGi BOLUMU

DERS TANITIM FORMU
Dersin Adi Kodu Ders Tipi | Yarli | Kredisi Ders Uygulama | Laboratuvar
(saat/hafta)
S1k1§t11:11ab1!1r UZB362 MT 6 4 4 0 0
Aerodinamik

Dersin Verildigi Boliim

Ucak Miihendisligi, Uzay Miihendisligi

Dersi Veren ve

Prof. Dr. M. Adil YUKSELEN Oda No: 246 Ptesi 16:00-18:00 Pers: 13:00-15:00

Goriisme Saatleri

Dersin Yardimcist ve

Goriisme Saatleri

Dersin Dili Tirkce
Zorunlu/Secmeli Zorunlu

Derslik ve Dersin Saati

D210 Pazartesi 13:00-15:00; D108 Persembe 16:00-18:00

Daimi, iki-boyutlu, ses-alt1 sikisabilir izantropik akimlar. Benzesim kurallari. Sesiistii akimlar

Icerigi icin lineer teori. Mach dalgalari. Siipersonik kanat profilleri. Normal sok dalgalari, Egik sok
dalgalari, Prandtl-Meyer genisleme dalgalari. Liile, difiizor ve riizgar tiinellerinde akais.
Yiiksek hizli akimlarda akigskanin sikisabilirligi 6nem kazanmaktadir. Ayrica sesiistii akimlar
, sesalti akimlardan bazi temel farkliliklar gostermektedir. Bu ders kapsaminda 6grencilerin
Dersin Amaglar et . . .. 2 o e .
sikigabilirligin aerodinamik hesaplara etkisini anlamalari, sesalt1 ve sesiistii sartlarda temel i¢ ve
dis akis problemleri i¢in gerekli hesaplamalari yapabilir hale gelmeleri amaglanmaktadir.
Giris, termodinamik hatirlatmalar 1 hafta
Viskoz olmayan akimlar i¢in korunum denklemlerinin integral formu 1 hafta
Bir-boyutlu akimlar 2 hafta
Egik sok ve genisleme dalgalar1 1 hafta
Sanki-bir-boyutlu akimlar 1 hafta
Icerdigi Konular ve Viskoz olmayan akimlar igin diferansiyel denklemler 1 hafta
Islenis Tarihleri Zamana bagli dalga hareketi 1 hafta
Ara sinavi 1 hafta
Sikistirilabilir akimlar i¢in potansiyel denklemi 1 hafta
Sesalt1 akimlar igin lineerize teori 1 hafta
Sesiistii akimlar i¢in lineerize teori 1 hafta
Daimi sesiistii akimlar i¢in niimerik teknikler 2 hafta

Onkogsul Dersleri UCK 351 — AERODINAMIK
Ders Kitab Anderson, J.D., Modern Compressible Flow,
Yararlanilacak Diger Anderson, J.D., Fundamentals of Aerodynamics, 2™ ed., McGraw-Hill, New York, 1991.
Kaynaklar Yiikselen M.A. Ders Notlari, http://www3.itu.edu.tr/~yukselen/
Laboratuvar Deneyleri -
Bilgisayar Kullanim Odevlerde
Diger -
Sayisi Orani (%)
Ara Smavlan 2 40
Kisa Sinav - -
Ders Degerlendirme Ev (?devlen 4 20
Yontemi Projeler - -
Donem Projeleri - -
Laboratuvar - -
Diger - -
Yariyil Sonu Smavi 1 40
Dersin Getirileri a b ¢ d ¢ f 8 H 1 J k
3 1 1 1 3 1 1 2 1 1
Hazirlayan Tarih
Prof. Dr. M. Adil Yiikselen 31.01.2007




