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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Icten Yanmali Motorlar

Internal Combustion Engines

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 4070E 8 2.5 5 2 1 0

Boliim / Program Makina Miihendisligi / Makina Miihendisligi

(Department/Program) (Mechanical Engineering / Mechanical Engineering)

Dersin Tiirii Zorunlu Dersin Dili Ingilizce

(Course Type) (Compulsory) (Course Language) | (English)

Dersin Onkosullar1 | (TER 206/TER 206E)

(Course Prerequisites)

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

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

(Basic Sciences)

(Engineering Science)

(Engineering Design)

(General Education)

100

Dersin icerigi

(Course Description)

Motorlarin tanimi. Benzin ve Diesel motorlar: ile ¢alisma prensipleri. 4-zamanli ve 2-zamanli
motorlar ve ¢aligmalari. Ideal cevrimler ve 1sil verim. Cevrimlerin karsilastirilmasi. Ideal
¢evrimden sapmalar. Yakitlar ve yanma. Gergek g¢evrim zamanlart (Emme, Sikistirma, Yanma
ve Genisleme, Egzoz zamanlar1). Benzin ve Diesel motorlarinda yakit sistemleri ve karigim
olusturulmasi. Motor karakteristikleri.

Principles of SI and CI engine operation, 4-stroke and 2-stroke engines, ideal cycles, thermal
efficiency, fuels and combustion, induction, compression, combustion and expansion-exhaust
processes, mixture preparation in Sl and CI engines, fuel systems, engine characteristics.

Dersin Amaci

(Course Objectives)

Otomotiv kolunu secen makina miihendisligi 6grencilerine, i¢ten yanmali motorlar, ¢aligma
prensipleri ve yeni teknolojiler hakkinda genel bilgiler vermektir.

To provide essential knowledge on IC engine fundamentals, operating principles and advanced
technologies to students in automotive option

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu ders,
1. Igten yanmali motor termodinamigi konusundaki temel bilgilerin aktarimi (1),
2. Motor performansini etkileyen parametrelerin tanimi ve irdelenmesi,(e)
3. Tasarima ydnelik teknolojik iyilestirmelerin incelenmesi konusunda bilgi sahibi
olacaktir (c,j).
konularinda bilgi aktarmaktadir.

This course will provide,
1. Fundamental knowledge on the thermodynamics of internal combustion engines,
2. Ability to examine the parameters effecting engine performance
3. Improve engine design technologies.




Ders Kitabi Heywood, J.B., Internal Combustion Engine Fundamentals, McGraw Hill Book
(Textbook) Company, New York, 1988.
Diger Kaynaklar Sorusbay, C. et al., Igten Yanmali Motorlar, Birsen Yayimevi, 1995.

(Other References)

Stone, R., Introduction to Internal Combustion Engines, Macmillan, London, 1994.

Odevler ve Projeler

(Homework & Projects

4 Odev verilmektedir

4 Homeworks are assigned

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Odevler kapsaminda

Part of the homeworks

Diger Uygulamalar

(Other Activities)

Kiitiiphaneden bilimsel kaynaklara ersim desteklenmektedir

Reaching technical literature from the library is encouraged

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l i¢i Siavlan 2 30
(Midterm Exams)

Kisa Simavlar
(Quizzes)

Odevler 4 30
(Homework)

Projeler -
(Projects)

Dénem Odevi/Projesi -
(Term Paper/Project)

Laboratuar Uygulamasi -
(Laboratory Work)

Diger Uygulamalar -
(Other Activities)

Final Sinavi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Motorlarm tanimi, Benzin ve Diesel motorlarinin ¢aligma prensipleri, 2- ve 4-zamanli motorlar i
2 Pistonlu motorlarin ideal ¢evrimleri, Isil verimler, karsilastirmalar, ideal cevrimden sapmalar i
3 Motor yakitlari, yakitlarin siniflandiriimasi i
4 Yakitlarin 6zellikleri, vuruntu direnci, tutusma meyili, yanma kimyasi (hava fazlalik katsayisi, 1s1l | ii
deger, adyabatik alev sicaklig1, dissosiyasyon)
5 Yilici sinavi - Gergek ¢evrim zamanlari, Emme zamani, voliimetrik verim ii
6 Sikistirma zamani, Benzin motorlarinda yanma ve etkileyen faktorler ii
7 Benzin motorlarinda vuruntulu yanma, Vuruntuyu etkileyen faktorler ii
8 Diesel motorlarinda yanma, Tutugma gecikmesi, etkileyen faktorler i
9 Genisleme ve egzoz zamanlari, egzoz gazlarindaki Kirletici emisyonlar i
10 Yilici sinavi - Benzin motorlarinda karisim olusturulmasi ii
11 Karbiiratorlii sistemler, Piiskiirtmeli sistemler, Hava fazlalik katsayisi kontrolu iii
12 Diesel motorlarinda karisim olusturulmasi, piiskiirtme pompalari ve enjektorler, atomizasyon ii
13 Diesel motorlarinda yanma odast tipleri ii
14 Motor karakteristikleri ve performans i /iii
COURSE PLAN
Course
Weeks Topics Outcomes
1 Principles of Sl and CI engine operation, 2-stroke engines, 4-stroke engines i
2 Ideal standard cycles, thermal efficiencies, comparison, deviations from ideal cycles i
3 Classification of engine fuels i
4 Characteristics of engine fuels, knock resistance, ignition tendancy, combustion chemistry (air | ii
excess ratio, calorific value, adiabatic flame temperature, dissociation)
5 Midterm examination, Real engine strokes, induction stroke, volumetric efficiency ii
6 Compression stroke, combustion in Sl engines and influencing parameters ii
7 Abnormal combustion, parameters influencing knock and early ignition ii
8 Combustion in Cl engines, parameters influencing ignition delay ii
9 Expension and exhaust strokes, exhaust emissions ii
10 Midterm examination, Mixture preparation in Sl engines ii
11 Carburator fundamentals, fuel injection, control of A/F ratio iii
12 Mixture preparation in Cl engines, injection pumps, injectors, atomization ii
13 Combustion chamber types in Diesel engines iii
14 Engine characteristics and performance. i /iii




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 miithendisligi 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 segme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢aligabilme ve/veya liderlik yapma becerisi

Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢6zme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

TQ|=~®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 yazilimlari gibi modern mithendislik
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=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

Diizenleyen (Prepared by)

Tarih (Date) Imza (Signature)

17.07.2009




