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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
GAZ TURBINLERI GAS TURBINES
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders | UTy gula_mla tagoratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAK 4042/ 8 25 5 2 1 0
MAK 4042E
Boliim / Program Makina Miihendisligi / Makina Miithendisligi
(Department/Program) (Mechanical Engineering / Mechanical Engineering)
Dersin Tiirii Teknik Serbest Segim-Kol Segim III Dersin Dili Tirkge/Ingilizce
(Course Type) (Technical Elective-Option Elective I11) (Course Language) (Turkish/English)

Dersin Onkosullar (TER 206/TER 206E/ MAK 4033/ MAK 4033E)
(Course Prerequisites)

Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim

bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
9

(Course Category - - 100 -

by Content, %)

Brayton ¢evrimi, mil giicii iireten gaz tiirbinleri. Liilede akis, Rayleigh ve Fanno egrileri .Ugak
Dersin igerigi gaz tlirbini motoru: Etki,tepki ilkesi. Parametrik analiz. Alim ve difiizérlerde basing, kompresor
ve tlirbin verimi. Tiirbin ve kompresor kanadi tasarimi. Motor performans analizi. Alim ve

(Course Description) lillelerde basing. Yanma sistemleri.

Brayton cycle, turbo shafts. Flow in nozzles, Rayleigh and Fanno lines. Aircraft gas turbine
engines: Thrust, parametric analysis, pressure distribution in inlets and the diffusers, component
efficiency. Turbomachinery: design of turbine and compressor blades. Combustion systems.

Ogrenciye gazli gii¢ cevrimlerini daha ayrintili sunmak.

Dersin Amaci Ogrenciyi yiiksek hiz termodinamiginin uygulamalar1 konusunda bilgi sahibi yapmak;

(Course Objectives)

To present a detailed understanding of gas turbines.

1.
2
3. gaz tiirbinlerinin analiz ve simulasyonu konusunda yetistirmek.
1
2. To teach high velocity thermodynamics.

3

To train the students in analysis and simulation of the gas turbines.

1.Gazli kuvvet ¢cevrimlerini analiz edebilmek., optimum ¢evrim tasarimi yapabilmek.(c,e,l)

Dersin Ogrenme 2.Yliksek hizlardaki termodinamik olaylar1 kavrayabilmek.
y Yy
1ktilar1 .
¢ 3.Ugak motorlarimin iyilestirilmesi konusunda beceri sahibi olmak.(j,I)
(Course Learning 4.Akiskanlar Mekanigi, Termodinamik ve Optimizasyon bilgilerini birlestirerek bir sisteme
Outcomes) uygulayabilmek.(c)

5.Tiirbin ve kompresdr kanatlarinin tasarimini yapabilmek.(c,e)

6.Motorun her bir elemanindaki akigi simule edebilmek.(e)

1. To analyze and design turbo shafts.
2.To understand the high velocity thermodynamics.
3.To gain the ability in developing the aircraft engines.

4.To gain the ability of combining the knowledge of Fluid Mechanics, Thermodynamics and
Optimization.

5.To be able to design the turbine and compressor blades.

6. To be able to simulate the flow through the components of the engine.




Ders Kitabi Mattingly, J. D., Elements of Gas Turbine Propulsion, McGraw,Hill International
(Textbook) Editions, New York, 1996.
Diger Kaynaklar Bathie, W., W., Fundamentals of Gas Turbines, 2nd. Edition, John

(Other References)

Wiley&Sons,1996.

Odevler ve Projeler

(Homework & Projects

Akis simulasyonu ve parametrik analiz konusunda bir donem 6devi yapilacaktir.

A term paper will be prepared on the flow simulation and parametric analysis

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Paket programlarin kullanilmasi gerekecektir.

Software usage will be needed.

Diger Uygulamalar

(Other Activities)

Cesitli akis rejimleri i¢in gorsel malzeme kullanilacak.

Visual material will be used for illustration of flows.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Sinavlan 2 25

(Midterm Exams)

Kisa Sinavlar 5 10

(Quizzes)

Odevler 4 10

(Homework)

Projeler

(Projects)

Dénem Odevi/Projesi 1 15

(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Simmav1 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Giris, tanimlar,birimler. Termodinamik tekrar. |
2 Mil giicii iireten gaz tiirbinleri. Brayton ¢evrimi, tasarimi. I
3 Ucak gaz tlirbini motoru, etki,tepki ilkesi. KISA SINAV 1
4 Ideal gevrimlerin parametrik analizi, tasarim girdileri, ramjetler, turbojetler. 1
5 Parametrik analize devam, turbofanlar, turboproplar. .Elemanlarin verimi, alim ve diflizorlerde ]
basing, kompresor ve tiirbin verimi. (Ara Sinav)
6 Gergek motorlarin parametrik analizi. 11
7 Gergek motorlarin parametrik analizi.(devam) KISA SINAV 11
8 Motor performans analizi, gaz jenaratorii, turbojet, turbofan, turboprop. v
9 Tiirbinler. (KISA SINAV) v
10 Tirbin kanadi tasarimi. \V4
11 Kompresorler. V
12 Kompresorlere devam. KISA SINAV V
13 Alimlar, liileler. (Ara Sinav) VI
14 Yanma sistemleri. KISA SINAV VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, basic concepts, units and dimensions. Review of Thermodynamics. |
2 Turbo shafts. Brayton cycle. |
3 Aircraft engine. Thrust equations. QUIZ. I
4 Parametric analysis of the ideal cycles: Ramjets. Turbojets. |
5 Parametric analysis: Turbofans, turboprops. Efficiency of the components. Pressure |
distribution through the inlets and diffusers. (Midterm Exam)
6 MIDTERM EXAM. Parametric analysis of the real engines. i
7 Continue to the parametric analysis of the real engines. QUIZ i
8 Engine performance analysis. Gas generator, turbojet, turbofan, and turboprop. v
9 Turbines. QUIZ v
10 Design of turbine blades. v
11 Compressors. V
12 Design of compressor blades. QUIZ. V
13 Design of inlets and nozzles. (Midterm Exam) VI
14 Design of combustion systems. QUIZ VI




Dersin Makina Miihendisligi Programiyla Iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

3

Matematik, fen bilimleri ve miihendislik bilgisini makina miihendisligi problemlerini ¢6zmede
kullanabilme becerisi

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gereg ve
techizati kullanabilme becerisi

Bir makinayi, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve
ekonomikligi saglayacak sekilde se¢me, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢aligabilme ve/veya liderlik yapma becerisi

Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢ozme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

TQ|=n®D|Q

Makina miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma ve
yorum yapabilme becerisi

Hayat boyu (Siirekli) egitimin dnemini kavrama ve uygulayabilme becerisi

Makina miihendisliginin giincel ve ¢agdas konularina iligkin bilgi sahibi olma

x\—- —

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern miihendislik
yontemlerini ve ¢agdag bilgi erisim olanaklarini kullanabilme becerisi

Ogrencinin sectigi makina miihendisligi uygulama alanlarindan birinde daha ayrintili bilgi ve
uygulama deneyimi

1: Yok, 2. Kismi, 3. Tam

Relationship between the Course and Mechanical Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

An ability to apply knowledge of mathematics, science, and engineering on mechanical
engineering problems

An ability to design and conduct experiments, as well as to analyze and interpret data and use
modern tools and equipment.

An ability to select, develop and/or design a system, component, or process to meet desired
performance, manufacturing capabilities and economic requirements.

An ability to function on and/or develop leadership in multi-disciplinary teams.

An ability to identify, formulate, and solve mechanical engineering problems.

An understanding of professional and ethical responsibility

An ability for effective written and oral communication in Turkish and English.

Q| —=h|D |

An ability to understand and comment on the impact of engineering solutions in a national and
global context.

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

A knowledge of contemporary issues in mechanical engineering

X\—-

An ability to use the techniques, skills, and modern engineering tools , such as computer
programs, necessary for engineering design and analysis and use modern information systems

A detailed knowledge of and experience on a specific application field of mechanical
engineering

1: None, 2. Partial, 3. Full
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