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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Gas Turbine Engine Theory / Gas Turbine Engine Theory

Ders Kodu / Course Code

EUBO401

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 4

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Bu dersin 6n kosulu bulunmamaktadir.

There is no prerequisite for this course.

Amaci / Purpose

Bu dersin amaci; glinumuz hava araglarinda kullanilan gaz turbinli motorlarin ¢galisma
prensiplerini ve gaz tlrbinli motorlar olusturan parcalari/sistemleri detayli bir sekilde
incelemektir. Dersi alan 6grenciler, gaz tiirbinli motor sistemlerinin ve bu sistemleri
olusturan elemanlarin galismasini da detayli bir sekilde dgrenirler.

The aim of this course is; To examine in detail the working principles of gas turbine
engines used in today's aircraft and the parts / systems that make up gas turbine
engines. Students taking the course learn the operation of gas turbine engine systems
and the components that make up these systems.

igerigi / Content

Bu dersin icerigi enerji yasalari, Newton'un hareket yasalari, Brayton gevrimi, gaz turbinli
motorlar, inlet, kompresor, yanma odasi, tlirbin, egzoz, yaglayicilar , yakitlar ve motoru
olusturan diger pargalardan olugsmaktadir.

The content of this course consists of energy laws, Newton's laws of motion, Brayton
cycle, gas turbine engines, inlet, compressor, combustion chamber, turbine, exhaust,
lubricants, fuels and other parts of the engine.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status Yok. No.
Kitabi / Malzemesi / Onerilen

Kaynaklar / Books / Materials /

Recommended Reading

Ogretim Uyesi (Uyeleri) / Faculty Ali GUNERHAN

Member (Members)




OGRENME GIKTILARI / LEARNING OUTCOMES

Ucak itkisi ve gaz turbinli motorlarin termodinamigi, temel hesaplamalar ve itki sistemlerinin tasarim Itis the study and examination of the thermodynamics of aircraft propulsion and gas turbine engines,
davranis ve ¢alismasinin teorik ve deneysel yontemlerle incelenmesi ve irdelenmesidir. Newton'un basic _calculatlons and the _de5|gn, behavior a_md operatllon of propuls_lon sys_tems using theore_ztlcal and
p h L ) ; - L experimental methods. Will be able to explain Newton's laws of motion. Will be able to classify
hareket yasalarini agiklayabilecektir. Ugak motor tiplerini siniflandirabilecektir. Motor verimlerini - - . - - o -
. P ) . . . . aircraft engine types. Will be able to comprehend the factors affecting engine efficiency. Will be able
etkileyen faktorleri kavrayabilecektir. Motor komponentlerini taniyabilecektir. . !
to recognize engine components.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE

217




Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Enerji, Potansiyel Enerji, Kinetik Enerji, Newton'un hareket yasalari
Energy, Potential Energy, Kinetic Energy, Newton's laws of motion
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
Brayton Gevrimi ve Kuvvet, Is, Giig, Eneriji, Hiz ve ilvme Arasindaki
2 T
lligkiler
The Brayton Cycle and the Relationships Between Force, Work,
Power, Energy, Speed and Acceleration
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Turbojet, turbofan, turbosaft, turboprop motorlarin yapisal
dizenlemeleri ve caligsmalar
Structural arrangements and studies of turbojet, turbofan, turboshaft,
turboprop engines
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
Motor Performansi Briit thrust, net thrust, konik nozul thrust’, thrust
4 dagitimi, meydana gelen thrust, thrust beygir glicl, esdeger saft
beygir guicti, 6zgll yakit tiiketimi
Engine Performance Gross thrust, net thrust, conical nozzle thrust,
thrust distribution, resulting thrust, thrust horsepower, equivalent
shaft horsepower, specific fuel consumption
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

Motor verimleri; By-pass orani ve motor basing orani; Gaz akisinin
basing, sicaklik ve hizi; Motor tipleri

Engine efficiencies; By-pass ratio and engine pressure ratio;
Pressure, temperature and velocity of gas flow; Engine types
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Motor verimleri; By-pass orani ve motor basing orani; Gaz akisinin
basing, sicaklik ve hizi; Motor tipleri
Engine efficiencies; By-pass ratio and engine pressure ratio;
Pressure, temperature and velocity of gas flow; Engine types
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
7 Kompresor; eksenel ve centrifilj akisili kompresor tipleri, yapisal
ozellikleri ve galisma prensipleri
Compressor; Axial and centrifugal flow compressor types, structural
features and operating principles
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav.
Midterm.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')rgt:cr:?]i\rllz Methods On Hazirlik / Preliminary
Technigues
9 Kompresor giris; farkli hava giris konfiglirasyonunun etkisi
Compressor inlet; effect of different air intake configuration
. . Ogretim Yoéntem ve x o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Fan balansi; Calismasi; Kompresoér perddvitesi ve dalgalanmanin
sebep ve etkileri; Hava akiminin kontrol metodlar: bleed valfler,
10 degisken giris rehber kanatgiklar, degisken stator kanatciklari, donen
stator paleleri; Kompresér sikistirma orani
Fan balance; Operation; Compressor stall and the causes and effects
of fluctuation; Control methods of air flow: bleed valves, variable inlet
guide vanes, variable stator vanes, rotating stator vanes; Compressor
compression ratio
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(qzeri/%r;:giﬁz Methods On Hazirlik / Preliminary
Techniques
11 Yanma boélimi yapisal 6zellikler ve ¢alisma prensipleri

Combustion part structural features and working principles.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Tarbin bélimu, gesitli tirbin pale tipleri ve karakteristikleri; Ttrbin
12 pallerinin diske baglanmasi; Nozul rehber kanatgiklari; Tirbin pale
gerilmesi ve sicakliktan sebep ve etkileri.
Turbine section, various turbine blade types and characteristics;
Connecting the turbine blades to the disc; Nozzle guide vanes;
Turbine blade stress and its causes and effects from temperature.
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
Turbin bolimu, gesitli tirbin pale tipleri ve karakteristikleri; Tlrbin
13 pallerinin diske baglanmasi; Nozul rehber kanatgiklari; Turbin pale
gerilmesi ve sicakliktan sebep ve etkileri.
Turbine section, various turbine blade types and characteristics;
Connecting the turbine blades to the disc; Nozzle guide vanes;
Turbine blade stress and its causes and effects from temperature.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
Egzoz yapisal 6zellikleri ve galisma prensipleri; Toplayici, dagitici ve
14 degisken alanl nozullar; Motor sesinin azaltilmasi; Tepki yonini ters
ceviriciler, yaglayicilar ve yakit.
Exhaust structural features and working principles; Collector,
distributor and variable area nozzles; Reduction of engine noise;
Reversers, lubricants and fuel.
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Final Sinavi.

Final Examination.
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
Contribution (%)
Ara Sinav igin Bireysel Galisma / Individual Study for Mid term Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 100
Toplam / Total: 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:

iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total

ShauliE: o eees Number | Duration Work Load

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 15.00 15.00
Bireysel Calisma / Self Study 1 30.00 30.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 30.00 30.00
Okuma / Reading 1 23.00 23.00
Toplam / Total: 6 100.00 100.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 100.00/25.00 = 4.00 ~ 4.00 / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 100.00 / 25.00 = 4.00 ~ 4.00
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.Ucak itkisi ve gaz turbinli
motorlarin termodinamigi,
temel hesaplamalar ve itki
sistemlerinin tasarim, davranis
ve galismasinin teorik ve
deneysel yontemlerle
incelenmesi ve irdelenmesidir.
Newton'un hareket yasalarini
aclklayabilecektir. Ugak motor
tiplerini siniflandirabilecektir.
Motor verimlerini etkileyen
faktorleri kavrayabilecektir.
Motor komponentlerini
taniyabilecektir. / It is the study
and examination of the
thermodynamics of aircraft
propulsion and gas turbine
engines, basic calculations and
the design, behavior and
operation of propulsion
systems using theoretical and
experimental methods. Will be
able to explain Newton's laws
of motion. Will be able to
classify aircraft engine types.
Will be able to comprehend the
factors affecting engine
efficiency. Will be able to
recognize engine components.

Katki Dizeyi / Contribution Level : 1-Cok Duistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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