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Dersin Onkosullar
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by Content, %)
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Dersin icerigi

(Course Description)

Jet Tepkisi ilkesi: Akiskan momentumu ve tepki kuvveti, roketler, turbojetler, turbofanlar ve
ramjetler. Ugak motorlarinin termodinamigi: Itki ve verimlilik, ramjetler, turbojet motorlar,
turbofan motorlar, turboprop ve turbosaft motorlar, tipik motor performansi, motor-ugak
uyusmasi. Hava alig1, yanma odasi ve liilelerin aerotermodinamigi: Subsonik hava aliklari,
siipersonik hava aliklari, gaz tiirbini yanma odalart, artyakicilar ve ramjet yanma odalari,
stipersonik yanma odalari, egzost liileleri. Eksenel kompresdrler. Santrifiij kompresorler.
Roket motoru.

Jet propulsion principles: fluid momentum and propulsion force, rockets, turbojets, turbofans
and ramjets. Aircraft Engine Thermodynamics: propulsion and efficiency, ramjets, turbojet
engines, turbofan engines, turboprop and turbo shaft engines, typical engine performance,
engine-aircraft matching. Inlets, Combustion Chamber and Nozzle Aerothermodynamics:
Subsonic air inlets, supersonic air inlets, Gas Turbine combustion chamber, afterburners and
ramjet combustion chambers, supersonic combustion chambers, exhaust nozzles. Axial
compressors. Centrifugal compressors. Rocket engine.

Dersin Amaci

(Course Objectives)

Bu dersin ana amac1 dgrenciye jet motoru ile itki olusumunun temellerini 6gretmek ve ugak
motorlarinin genel performans analizleri hakkinda bilgilendirmektir

Primary objective of this course is to teach the students the basic principles of jet engines
and propulsion and also expand students’ knowledge about the general performance
analysis of the aircraft engines

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1.Ugak motorlarini tanima ve siniflandirma esaslarin1 kavrama

2. Ugak motorlart ile nasil tepki olusturuldugunu anlamasi.

3. Ugak motorlarinda temel performans parametrelerini anlama.

4. Ugak motorlarinda termodinamik ¢evrimlerin performans analizinde kullanimini kavramasi.
5. Ugak motorlar1 yanma odalarinda reaksiyon 1sis1, adyabatik alev sicakligi ve genel
performansa etkilerini anlamast.

6. Ugak motoru ve motoru olusturan bilesenlerin tasarim sartlarindaki ideal performanslarini
hesaplayabilmesi.

7. Ugak motorlari bilesen kayiplarinin genel performans analizine dahili ve etkilerinin anlasilmasi.
8. Kayiplarin oldugu gergek durumlarda ugak motor performans degerlerini hesaplama ve
irdeleyebilme.

9. Ucgak motoru performans analizi ger¢eklestirme ve yorumlayabilme.

1. Recognizing aircraft engines and understanding classification basis.

2. Understanding how thrust established by aircraft engines.

3. Understanding primary performance parameters in aircraft engines.

4. Understanding how to use thermodynamic cycles on performance analysis at aircraft engines.
5. Understanding the effects of reaction heat, adiabatic flame temperature on overall performance
about combustion chambers of aircraft engines.

6. Ability to calculate the ideal performances at design conditions of aircraft engines and their
components.

7. Understanding the inclusion of losses and their effects due to the components of aircraft
engines on the overall performance analysis.

8. Ability to calculate the aircraft performance values and evaluate them at realistic cases whit
losses.

9. Ability to carry out aircraft engine performance analysis and interpretation.







Ders Kitabi
(Textbook)

Saeed Farokhi, Aircraft Propulsion, Wiley, 2009.

Diger Kaynaklar
(Other References)

Hill, Peterson, Mechanics and Thermodynamics of Propulsion, Addison Wesley,

1992

Mattingly, Elements of Gas Turbine Propulsion, Mc Graw Hill, 1996.
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(Homework & Projects

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basari1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Siavlan
(Midterm Exams)

2

40%

Kisa Simavlar
(Quizzes)

Odevler
(Homework)

20%

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 Siniflandirma ve genel performans 2

2 Performans parametreleri 1-2-3
3 Tepki, termal ve toplam verim 2-3-4
4 Termodinamik ¢evrimler 3-4
5 1. Ara sinav 3-4

6 Yanma 4-5

7 Kimyasal transformasyonlar 4-5
8 Jet tepki sistemleri analizi 6

9 Ramijet 6-7
10 2. Ara smav 6-7
11 Tiirbojet 6-7-8-9
12 Tiirbofan 6-7-8-9
13 Pervaneliler 6-7-8-9
14 Jet tepki sistemleri elemanlari 6-7-8-9

COURSE PLAN
Course
Weeks Topics Outcomes

1 Classification and general performance 2

2 Performance parameters 1-2-3

3 Thrust, thermal and overall efficiencies 2-3-4

4 Thermodynamic cycles 3-4

5 1. Midterm exam 3-4

6 Combustion 4-5

7 Chemical transformations 4-5

8 Analysis of jet thrust systems 6

9 Ramijet 6-7

10 2. Midterm exam 6-7

11 Turbojet 6-7-8-9

12 Turbofan 6-7-8-9

13 Propellers 6-7-8-9

14 Components of jet thrust systems 6-7-8-9
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