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

Dersin Adi Course Name
Ucgus Mekanigi Flight Mechanics
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
i i Ders Uygulama Laboratuar
Kodu Yariyih Kredisi AKTS Kredisi . .
(Code) (Semester) | (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
UCK303 5 2 4 2 0 0
Boliim / Program | Ucak Miihendisligi
(Department/Program) | Aeronautical Engineering
Dersin Tiirii Miihendislik Tasarim Dersin Dili Ingilizce
(Course Type) Engineering Design (Course Language) English
Dersin Onkosullar 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 40% 40% 20% %
by Content, %)

Dersin icerigi

(Course Description)

Ucgak iizerine gelen kuvvetler ve altsistemler: Atmosfer 6zellikleri, aerodinamik
kuvvetler, itki altsistemleri. Turbojet ucaklar: Diisey diizlemdeyatay ucus, ilgili
denklemler, yatay ucus, tavan irtifasi, menzil, havada en uzun siire kalma.
Diisey diizlemdeki diger uguslar: Kalkis ve inig, ttmanma ugusu, gii¢
kullanmadan siiztiliis. Yatay diizlemde doniis ugusu: ilgili denklemler,
maksimum yiik katsayisi, yatis agisi, doniis oran1 ve doniis yarigapi. Piston
pervaneli ucaklar: Diisey diizlemdeki uguslar, ilgili denklemler, yatay ugus ve
tavan irtifasi, en iyi menzil, havada en uzun siire kalma. Diger ucguslar: Kalkis
ve inis, tirmanma ugusu, doniis ugusu, turboproplar ve turbofanlar. Mach
sayisi, ucus ve manevra zarflari, riizgarin performans iizerindeki etkisi.

Aircraft Forces and Subsystems: The atmosphere, aerodynamic forces, propulsion
subsystem. Turbojets-Level Flight in the Vertical Plane: Governing equations, level
flight, ceiling, cruise flight and range, maximum endurance. Other Flights in the
Vertical Plane: Take-off and landing, climbing flight, unpowered flight. Turning
Flight in the Horizontal Plane: Governing equations, maximum load factor, bank
angle, turning rate and turning radius. Piston-Props-Level Flight in the Vertical
Plane : Governing equations, level flight and ceiling conditions, best range,
maximum endurance. Other Flight: Take-off and landing, climbing flight, turning
flight, turboprobs, turbofans, and others-turboprobs and turbofans, Mach number

representation, flight and maneuvering envelops, effect of wind on performance.

Dersin Amaci

(Course Objectives)

1.Ugak aerodinamigi, itki sistemleri ve hareket denklemleri hakkinda temel
kavramlarin 6grencilere aktarilmasi.

2.0grencilerin ugusun tiim evreleri i¢in ucak performansini analitik olarak
hesaplayabilmesi

3.0grencilerin yazili, sézlii ve grafiksel iletisim kabiliyetlerini kazanmasi.

1.To introduce students to the fundamental concepts of airplane
aerodynamics, propulsion, and the equations of motion.

2.To enable students to analytically estimate airplane performance for all
phases of flight

3.To enhance the students written, oral, and graphical communication skills.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basartyla gegen dgrenciler:

1.

Literatiir aragtirmasi yapmak ve kutuphane olanaklarini verimli kullanmak Degisik amaclh 6l¢tim

sistemleri i¢in uygun yaklasimi ve duyargay1 segebilmek
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. Grup proje caligmasi yapmak, rapor hazirlamak ve sunmak

. Gergeklestirilmis ¢aligmalardan (literatiir) yola ¢ikarak bu ¢aligmalarin proje ile iliskisini kurmak
. Temel aerodinamik bilgilerini ugak performans analizi i¢in kullanmak

. Ugak performans tayininde problem ¢éziimleri tartismak

. Ugak performans hesaplamalarinda excell ve matlab gibi yardimei araglar kullanmak

. Ugak performans analizinde kullanacak kadar itki sistemleri hakkinda bilgi sahibi olmak

. Ucagin statik kararlilik sartlarin1 olusturmak

. Farkli ugus tiplerine gore matematiksel modeller gelistirmek

10. Havalimani ve hava trafik kontroliiniin havaciliktaki 6nemini belirlemek

Student, who passed the course satisfactorily can:

1.
2. Making group studies, preparing and presentation of reports

3. Connecting the studies done before with the project by using literature

4. Using basic aerodynamics knowledge on analytical calculations of aircraft performance
5. Discuss the problem solutions on aircraft performance calculations

6.
7
8
9
1

Making literature survay and using the library possilities effectively

Using computer programmes like excell and matlab on aircraft performance calculations

. Having sufficient knowledge on propulsion systems to use it on aircraft performance calculations
. To form aircraft static stability conditions

. Developing mathematical methods for different types of flight

0. Determine the importance of airports and air traffic control on aviation

Ders Kitabi
(Textbook)

Hale, F.J., 1984, Introduction to Aircraft Performance, Selection and
Design, John Wiley & Sons, Inc., ISBN:978047107885.

Diger Kaynaklar
(Other References)

John D. Anderson, 1999, Aircraft Performance and Design, McGraw-
Hill, ISBN:978007001971.

Odevler ve Projeler

(Homework & Projects

Dénem Projesi: Ogrenilenleri pekistirmek igin, iki veya ii¢ kisiden olusan 6grenci
takimlar1 halen kullanimda olan ugaklar i¢in performans hesab1 yapmalari
gerekmektedir. Her takim bir ugak segerek, bu ugagin geometrik, kiitle ve tepki verileri
hakkinda bilgi toplarlar ve performans hesabi yaparlar. Ogrenciler proje raporunu,
dénemin son haftasinda, teslim ettikten sonra diger dgrenciler dniinde s6zlii
sunumlarini yaparlar.

Term Project: To enhance learning, the student teams (two or three students) are
required to estimate the performance characteristics of actual airplanes. Each team
selects an airplane, obtains its geometric, mass, and thrust data, and computes
performance. Students submit two work-in-progress reports and final reports at the
end and make oral presentations.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Odev ve proje calismalari icin, dgrenciler matematiksel yazilim
paketlerini kullanmaya ydnlendirilirler. S6z1ii sunum ve proje raporu
grafik ve yazma islemcisi yazilimlarinin kullanimini gerektirirler.

The students are encouraged to use mathematical software packages
and spreadsheets for homework and project. Oral presentation and
project report require the use of word processing and graphics

software.
Diger Uygulamalar
(Other Activities)
Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Yil ici Siavlar 2 30%
(Assessment Criteria) (Midterm Exams)
Kisa Smavlar 4 10%
(Quizzes)
Odevler 2 5%
(Homework)
Projeler




(Projects)

Dénem Odevi/Projesi 1 15%
(Term Paper/Project)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Sinawv1 1 40%
(Final Exam)
DERS PLANI
Dersin
Hafta Konular Ciktilar
1 Giris: Temel aerodinamik, standart atmosfer, kanat profilleri, kanat tasima ve siiriiklemesi, 4
ahav hizlar
2 Ugak iizerine gelen kuvvetler ve Altsistemler: Aerodinamik kuvvetler ve itki 4-7
altsistemleri.
3 Turbojetler-Diisey diizlemde yatay ugus: Hareket denklemleri, yaty ugus, tavan 4-9
irtifasi.
4 Yatay ucus en iyi menzili ve havada maksimum kalma siiresi. 4
5 Kalkis ve inis. 4-9
6 Tirmanma ugusu.l. ARASINAV. 4-5-9
7 Maksimum hiz ile, maksimum ag1 ile ve minimum yakit harcamasi ile tirmanma 9
ucuglart.
8 Siiziiliis ugusu. 9
9 Yatay diizlemde doniis ugusu: Hareket denklemleri, maksimum yiik katsayisi, yatis acisi, doniis oran1 ve 4-9
doniis yaricap
10 Maksimum yiik katsayist ile, maksimum hiz ile ve minimum doniis yarigapt ile doniis 9
uguslari.
11 Sés::nievrr;az;lh :;;fklar igin ugus performanst: Hareket denklemleri, yatay ugus ve tavan irtifast ozellikleri en iyi menzil ve havada maksimum kalma stresi. Ugus 4-9
12 Ugus statik kararliligi ve kontrolii: Hiicum agis1, yana kayma agisi, yuvarlanma, yunuslama ve sapma 4-5-9
kontrolleri. 2. ARASINAV
13 Uzunlamasina sabit ve serbest diimen statik kararlilig1. Y dnlemesine statik 8
kararlilik.
14 Donem projelerinin sunumu. 1-2-3-5-
6-10

COURSE PLAN




Course

Weeks Topics Outcomes
1 Iptroductio: Basic aerodynamics, Standard atmosphere, Alrfolls- 4
Vr/ings Liftland Drag, Airspeeds.
2 Ircraft FOrfes and Subsystems: TNe aerodynamic Torces and propulsion i
sfibsystem.
3 Turbojets-Lgvel Flight in the Vertical Plane: Equations of motion, Level flight, 4-9
Ceiling.
4 (ruise flighjand range, Maximum endurance. 4
5 Tlpke-off and landing. 4
6 dlimbing flight. EXAM | 4-9
7 dlimbing fIith. with maximum velocity, maximum angle and minimum fuel 9
rgte.
8 dliding flight. 9
9 Tjrning Flight ![Lthe Horizontal Plane: Equations of motion, maximum load factor, bank angle, turning rate 4-9
arfd turning radigs.
10 Trning fliglwt with maximum load factor, maximum velocity and minimum 9
tdrning radigs.
11 Zrl1 rrﬁ;)neerlfjc\)/grnerx]gceen?elg‘i)sston- props aircrafts: Equations of motion, Level flight and ceiling conditions, Best range, Maximum endurance. Flight 4_9
12 Hight Static ptability and Control: Angle of attack, sideslip; Roll, pitch and yaw 4-5-9
cpntrols. EXPM 11
13 Lpngituding stick fixed and free stability, Directional stability. 8
14 Presentatiorjof term project. 1-2-3-5-6-
10
| DT R | Programyla iliskisi
Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1 2
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Relationship between the Course and .........cccovvviiiiiniiiiinniiiinnnnnne. Engineering Curriculum

Level of
Program Outcomes Contribution

1 2 3
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1: Little, 2. Partial, 3. Full

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




