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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
TURBOMAKINALAR TURBOMACHINERY
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi | Deri. | U%/gtula_rr}a Il:al;ora';uar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAK 4027E 7 2.5 5 2 1 0
Béliim / Program Makina Miihendisligi / Makina Miihendisligi
(Department/Program) (Mechanical Engineering / Mechanical Engineering)
Dersin Tiirii Kol Zorunlu | | Dersin Dili |ingilizce
(Course Type) ( Option Compulsoryl) (Course Language) ( English)
. (TER 206 / TER 206E)
Dersin Onkosullan Veya MAK 212 /IMAK 212E
(Course Prerequisites)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim

(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)

bilesene katkisi, %
(Course Category
by Content, %)

100

Dersin icerigi

(Course Description)

Sikistirilabilir akigskanlarin bir boyutlu akisi. Ses alt1 ve ses istii akislar, Liileler, yakinsak ve
yakinsak-raksak liilelerdeki akis ve boyutlandirma. Liilelerde eksik ve asir1 genisleme,
Yayicilar, Tirbomakinalarin genel denklemi, Buhar Tirbinleri, Tesir tiirbinleri, Aksi-tesir
tiirbinleri, Hiz kademeli tlirbinler, hiz tiggenleri, tiirbinlerdeki kayiplar, Hiz ve basing dagilimlari,
Vantilatorler ve Kompresorler.

One-dimensional flow of compressible fluids. Subsonic and supersonic flows. Nozzles,
Convergent and convergent-divergent nozzles, sizing of nozzles, Underexpansion and
overexpansion in nozzles, diffusers, Euler turbomachinery equations, Steam turbines, Impulse
turbines, reaction turbines,Velocity compounded turbines, velocity triangles, losses in turbines,
pressure and velocity diagrams. Fans and compressors.

Dersin Amaci

(Course Obijectives)

Tirbomakinalar giris
Buhar tiirbinleri, fan ve kompresor tasariminin esaslari

1.
2.
3. Tiirbomakinalarin isletilmesi

1. Introduction to turbomachinery
2. Principles of steam turbine, fan and compressor design
3. Operation of turbomachinery

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Ders sonunda &grenciler su 6zellikleri kazanacaklardir.

Sikistirtlabilir akigskanlarin bir boyutlu akist hakkinda temel bilgiler(a)

Liilelerdeki akis olaylart hakkinda bilgiler

Liilelerin ve yayicilarin tasarimi ile ilgili bilgiler(c)

Turbo makinalarin tasarimi hakkinda temel bilgiler(c,l)

Turbomakinalarin tasarimina ait kavramlar1 ve temel hesaplama bagintilarini kullanabilme
becerisi ve deneyimi(e).

agrwbdPE

Fundamentals of one-dimensional flow of compressible fluids (a)

Have knowledge of flows in nozzles.

Have knowledge of design of nozzles and difusers (c).

Fundamentals of turbomachinery (c,I).

Ability of use and application of design principles and methods of turbomachinery (e).
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Ders Kitab
(Textbook)

S. L. Dixon, “Fluid Mechanics and Thermodynamics of Turbomachinery”,
Butterworth-Heinemann, 1998.

Diger Kaynaklar
(Other References)

D. G. Wilson, T. Korakianitis, “The design of high-efficiency turbomachinery and
gas turbines”, Prentice-Hall 1998.

S. M. Yahya, “Turbines, Compressors and Fans” Teta McGraw-Hill Publishing
Co., 1983.

E. Logan, Jr., “Turbomachinery: Basic Theory and Applications” Marcel Decker,
Inc., 1993.

A. R. Biyiiktiir, “Termodinamik Cilt 2 Uygulama Esaslar1”, Birsen Yayinevi,

1995.

Odevler ve Projeler

(Homework & Projects

3 adet ddev ve 1 adet donem 6devi verilecektir.

3 homeworks and 1 term paper.

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Siavlan 2 35
(Midterm Exams)

Kisa Simavlar - -
(Quizzes)

Odevler 3 15
(Homework)

Projeler - -
(Projects)

Dénem Odevi/Projesi 1 10
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Simawvi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Temel Kavramlar. Sikistirilabilir akiskanlarin bir boyutlu akisgi |
2 Liileler, Yakinsak ve Yakinsak-Iraksak liilelerdeki akis ve boyutlandirma, I, 11, 111
3 Liilelerdeki eksik ve asir1 genisleme. Yayicilar 111
4 Tiirbomakinalarin genel denklemi, hiz tiggenleri, v
5 Buhar Tiirbinleri, temel kavramlar, siniflandirma v,V
6 Tesir Tiirbinleri ARA SINAV 1 v,V
7 Aksi-tesir Tiirbinleri v,V
8 Hiz kademeli tiirbinler v,V
9 Tiirbinlerde kayiplar, hiz basing dagilimlari, karsilagtirma v,V
10 Vantilatorler v,V
11 Vantilatorler v,V
12 Kompresorler ARA SINAV 2 v,V
13 Hidrolik tiirbinler v,V
14 Pompalar IV, Vv
COURSE PLAN
Course
Weeks Topics Outcomes
1 Basic concepts and definitions. I
2 One-dimensional flow of compressible fluids. 1,111
3 Nozzles, flow of air and steam in the nozzles, sizing of nozzles. 1,111
4 Underexpansion and overexpansion in nozzles. v
5 Diffusers. \YAY
6 Euler turbomachinery equations, velocity triangles, MIDTERM EXAM 1 | IV,V
7 Steam turbines, basic concepts, classification of steam turbines v,V
8 Impulse turbines v,V
9 Reaction turbines Vv,V
10 Velocity compounded turbines v,V
11 Losses in turbines, velocity and pressure diagrams v,V
12 Fans MIDTERM EXAM 2 | IV,V
13 Fans v,V
14 Compressors v,V
Dersin Makina Miihendisligi Programiyla iliskisi
Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar) Seviyesi
112 3
a Matematik, fen bilimleri ve miihendislik bilgisini makina miihendisligi problemlerini ¢6zmede X
kullanabilme becerisi
b Deney tasarlayip yiiriitebilme, sonug¢larini analiz edip yorumlama ve modern arag, gereg ve
techizat1 kullanabilme becerisi
c Bir makinay1, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve ekonomikligi X
saglayacak sekilde secme, gelistirme ve tasarlama becerisi
d Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi
€ Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢c6zme becerisi X
f Mesleki ve etik sorumluluk anlayisina sahip olma
g Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi
h Makina miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma ve
yorum yapabilme becerisi
i Hayat boyu (Siirekli) egitimin 6nemini kavrama ve uygulayabilme becerisi




N+

Makina mithendisliginin giincel ve ¢agdas konularina iliskin bilgi sahibi olma

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern miithendislik yontemlerini
ve cagdas bilgi erisim olanaklarmi kullanabilme becerisi

Ogrencinin segtigi makina miihendisligi uygulama alanlarindan birinde daha ayrintili bilgi ve X
uygulama deneyimi
1: Yok, 2. Kismi, 3. Tam
Relationship between the Course and Mechanical Engineering Curriculum
Level of
Program Outcomes Contribution
1 2 3
a An ability to apply knowledge of mathematics, science, and engineering on mechanical X
engineering problems
b An ability to design and conduct experiments, as well as to analyze and interpret data and use
modern tools and equipment.
c An ability to select, develop and/or design a system, component, or process to meet desired X
performance, manufacturing capabilities and economic requirements.
d An ability to function on and/or develop leadership in multi-disciplinary teams.
e An ability to identify, formulate, and solve mechanical engineering problems. X
f An understanding of professional and ethical responsibility
g An ability for effective written and oral communication in Turkish and English.
h An ability to understand and comment on the impact of engineering solutions in a national and
global context.
i A recognition of the need for, and an ability to engage in life-long learning
j A knowledge of contemporary issues in mechanical engineering
k 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
I A detailed knowledge of and experience on a specific application field of mechanical X
engineering
1: None, 2. Partial, 3. Full
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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