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Dersin Tanimi

(Course Description)

Bu derste, hava araclarinda kullanilan glic sistemlerine iliskin temel termodinamik kavramlar, ¢evrim
analizleri (Brayton, Rankine, Otto, Diesel) ve jet motorlari incelenir. Son haftalarda ise elektrikli motorlarin
yapisi, calisma prensipleri ve hava araclarindaki uygulamalarina odaklanilir.

In this course, fundamental thermodynamic concepts, cycle analysis (Brayton, Rankine, Otto, Diesel) and jet
engines related to power systems used in aircraft are examined. In the final weeks, the focus is on the
structure, operating principles and applications of electric motors in aircraft.

Dersin Amaci

(Course Objectives)

e Hava araclarinda kullanilan gti¢ sistemlerini termodinamigin temel ilkeleri cercevesinde kavratmak.

e Farkli termodinamik cevrimleri (Brayton, Rankine, Otto, Diesel) tanitmak ve verimlilik yoniinden
karsilastirabilme becerisi kazandirmak.

¢ Jet motorlarinin bilesenlerini ve calisma prensiplerini miihendislik temelli analiz edebilme yetisi
kazandirmak.

o Elektrikli motorlarin temel yapilarini ve hava araglarindaki kullanim alanlarini teknik agidan tanitmak.

¢ To provide an understanding of the power systems used in aircraft within the framework of the basic
principles of thermodynamics.

e To introduce different thermodynamic cycles (Brayton, Rankine, Otto, Diesel) and to provide the ability to
compare them in terms of efficiency.

e To provide the ability to analyze the components and operating principles of jet engines based on
engineering.

¢ To introduce the fundamental structures of electric motors and their areas of use in aircraft from a
technical perspective.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1. Hal degisimi yasalarina dair temel bilgi sahibi olmak

2. Glig sistemlerinin ¢alisma prensibine dair temel termodinamik yasalari ve cevrimler hakkinda bilgi sahibi
olmak

3. Motor sistemleri hakkinda genel bilgi sahibi olmak

4. Yardimci glic sistemleri hakkinda bilgi sahibi olmak

5. Elektrikli motorlar ve jet motorlari ile bunlarin calisma prensiplerine dair bilgi sahibi olmak

1. To have fundamental knowledge on the laws of phase change

2. To have knowledge of the thermodynamic laws and cycles regarding the working principle of power
systems

3. To have general knowledge of engine systems

4. To have knowledge of auxiliary power systems

5. To have knowledge of electric engines and jet engines and their working principles




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 |Termodinamige Giris - Tanimlar, sistem tirleri, enerji tiirleri, denge, birimler 1,2
2 IHal degisimleri, basin¢-sicaklik-is-1si kavramlari, Sifirinci Yasa, ideal gaz yasasi 1,2
3 |Termodinamigin 1. Yasasi: Kapali sistemler, ic eneriji, entalpi, 6zgtl isilar 1,2
4 JAcik Sistemler icin 1. Yasa - Surekli akis stirecleri, kontrol hacmi, enerji korunumu 1,2
5 [Termodinamigin 2. Yasasi - Entropi, Clausius esitsizligi, cevrimlerin olabilirligi 1,2
6 |T-s diyagramlari ve entropi analizi, tersinirlik, termodinamik sicaklik 6lcegi 1,2
7 JRankine Cevrimi - Buharh gii¢ cevrimleri, ideal ve gercek Rankine ¢evrimi analizi 2
8 |Brayton Cevrimi - Gaz tiirbini cevrimleri, rejenerasyon, ideal ve gercek karsilastirmasi 2
9 IOtto ve Diesel Cevrimleri - Pistonlu icten yanmali motorlar, hava standart cevrimler 2,3
10 [Rankine, Brayton, Otto ve Diesel cevrimlerinin karsilastirmali analizi - Verim ve uygulama 2,3
yorumlari
11 et Motorlarina Giris - Turbojet, turbofan, turboprop sistemler ve bilesenleri 3,5
12 |yardima Gii¢ Uniteleri (APU) ve cevrim temelli ucak giic sistemleri 4,5
13 |Elektrikli Motorlara Giris - Calisma prensipleri, yapisi, AC/DC motor tirleri 4,5
14 JElektrikli Motorlarin Hava Araclarindaki Uygulamalari - Performans, kontrol, entegrasyon 4,5
hususlari
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction to Thermodynamics - Definitions, system types, forms of energy, 1,2
equilibrium, units
2 |Phase changes, pressure-temperature-work-heat concepts, Zeroth Law, ideal gas law 1,2
3 First Law of Thermodynamics: Closed systems, internal energy, enthalpy, specific 1,2
heats
4 First Law for Open Systems - Steady-flow processes, control volume, energy 1,2
conservation
5 Second Law of Thermodynamics - Entropy, Clausius inequality, feasibility of cycles 1,2
6 T-s diagrams and entropy analysis, reversibility, thermodynamic temperature scale 1,2
7  JRankine Cycle - Vapor power cycles, ideal and real Rankine cycle analysis 2
8 |Brayton Cycle - Gas turbine cycles, regeneration, comparison of ideal and real cycles 2
9 Otto and Diesel Cycles - Reciprocating internal combustion engines, air-standard 2,3
cycles
10 |Comparative analysis of Rankine, Brayton, Otto and Diesel cycles - Efficiency and 2,3
application insights
11 Introduction to Jet Engines - Turbojet, turbofan, turboprop systems and their 3,5
components
12 JAuxiliary Power Units (APU) and cycle-based aircraft power systems 4,5
13  [Iintroduction to Electric Motors - Operating principles, structure, AC/DC motor types 4,5
14  JApplications of Electric Motors in Air Vehicles - Performance, control, integration 4,5
Jconsiderations




Dersin Savunma Teknolojileri Yandal Programi Ogrenci Ciktilariyla iliskisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar) Seviyesi
1 2 3
Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik miihendislik problemlerini X
belirleme, formiile etme ve ¢c6zme becerisi.
Kiresel, kiiltiirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik, X

glivenlik ve refahi gbz 6niine alarak ¢6ziim tireten mihendislik tasarimi uygulama becerisi.

Farkl dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik
¢ozlimlerinin kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini gz éniinde X
bulundurarak bilingli kararlar verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen,
gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde calisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonuc cikarmak icin
mihendislik yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama

becerisi. X

Olcek: 1: Az, 2: Kismi, 3: Tam

Relationship of the Course to Defense Technologies Minor Program Student Outcomes

Level of
Program Student Outcomes Contribution
1 2 3
An ability to identify, formulate, and solve complex engineering problems by applying X

principles of engineering, science, and mathematics.

An ability to apply engineering design to produce solutions that meet specified needs with
consideration of public health, safety, and welfare, as well as global, cultural, social, X
environmental, and economic factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and
make informed judgments, which must consider the impact of engineering solutions in global, X
economic, environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership,
create a collaborative and inclusive environment, establish goals, plan tasks, and meet
objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data,
and use engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning X

strategies.
Scaling: 1: Little, 2: Partial, 3: Full
Tarih (Date) Béliim onayi (Departmental approval

01.08.2025




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi Cumpsty and Heyes. Jet Propulsion 3rd Edition, 2015, Cambridge University
(Textbook) Press.
Diger Kaynaklar 1) Sutton, G. P., and Biblarz O. Rocket Propulsion Elements. 7th ed. Wiley

(Other References)

Interscience, 2000. ISBN: 9780471326427.
2) Cengel Y. A. Thermodynamics: An Engineering Approach, McGraw Hill, 7.

Baski, 2012.

3) Hughes A., and Drury B. Electric Motors and Drives: Fundamentals, Types
and Applications 5th Edition, Newnes, 2019.
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