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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1 Course Name
EgzozGazlariEmisyonu Exhaust Emissions
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi | Deri. | UTY gtula_mla Il:agora';uar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAK 4061/ 7-8 2.5 5 2 1 0
MAK 4061E
Boliim / Program Makina Miihendisligi / Makina Miihendisligi
(Department/Program) | (Mechanical Engineering / Mechanical Engineering)
Dersin Tiirii Kol segimli I-Teknik Serbest Secim Dersin Dili Tiirkce/Ingilizce

(Course Type)

(Option Elective I-Technical Elective) (Course Language) (Turkish/English)

Dersin Onkosullar:
(Course Prerequisites)

(TER 206/ TER 206E)
Veya MAK 212/212E veya UCK 212/212E

Dersin mesleki
bilesene katkisi, %
(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
- 50 50 -

Dersin icerigi

(Course Description)

Motorlu tasitlar tarafindan iiretilen kirletici bilegsenler, bunlarin insan ve ¢evre sagligi tizerindeki
etkileri. Yanma sonucu olusan bilegenlerin kinetik agidan incelenmesi. Emisyonlar: etkileyen
parametreler. Alternatif yakit uygulamalarinin emisyonlara etkisi. Egzoz emisyonlarmin 6l¢iim
yontemleri, emisyon standartlart ve emisyonlarin kontrolii.

Pollutant emissions from motored vehicles. Effects of pollutants on the environment and human
health Chemical kinetics of pollutant formation, Effects of engine operating conditions, engine
design parameters and fuel characteristics on emissions. Alternative fuels and their influence on
exhaust emissions. Control of exhaust emissions - catalytic converters. Measurement of pollutant
emissions. Emission standards concerning vehicles

Dersin Amaci

(Course Obijectives)

Motorlu tagitlardan kaynaklanan emisyonlar hakkinda bilgi vermek, bu bilgiler kapsaminda hizla
gelismekte olan emisyon teknolojilerine yonelik mithendislik yaklagimlarini 6gretmek ve tasarim
becerisini kazandirmaktir.

To provide essential knowledge on exhaust emissions and influencing parameters to students of
automotive engineering option of ME Department. Fundamental engineering approaches are
given for the rapidly developing technology in pollution control.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersin sonunda &grenciler,

1) igten yanmali motorlarda kirletici egzoz gazlari emisyonunun olusumuna iligkin temel
bilgiler,

ii) emisyonlarin 6l¢liimii, bu konudaki standartlar ve emisyonlarin kontroliine yonelik motor
tasarimina iligkin bilgi ve yetenek(e,j,l)

kazanacaklardir.

At the end of this course the students will gain the following knowledge and abilities related to:
1. Formation of the exhaust emission gases of internal combustion engines,

2. Emissions measurement, standards related to this topic and emission control
related engine design.




Ders Kitabi
(Textbook)

Sorugbay, C., ig:ten Yanmali Motorlarda Egzoz Gazlar1 Emisyonu, Ders Notlart,
L.T.U., 1989.

Diger Kaynaklar
(Other References)

Heywood, J.B., Internal Combustion Engine Fundamentals, McGraw Hill Book
Company, New York, 1988.

Sher, E. (Ed.), Handbook of Air Pollution from IC Engines, Academic Press,
Boston, 1998..

Odevler ve Projeler

(Homework & Projects

20dev ve 1 Donem Odevi verilmektedir

2 Homeworksand 1 Term Paper are assigned

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Odevlerkapsaminda

Part of the homeworks

Diger Uygulamalar

(Other Activities)

Kiitiiphaneden bilimsel kaynaklara ersim desteklenmektedir.
Emisyon Laboratuvarinda tanitim yapilmaktadir.

Reaching technical literature from the library is encouraged.
Demonstration is done in Emissions Laboratory.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l i¢i Sinavlan 2 20
(Midterm Exams)

Kisa Simavlar
(Quizzes)

Odevler 2 10
(Homework)

Projeler -
(Projects)

Dénem Odevi/Projesi 1 30
(Term Paper/Project)

Laboratuar Uygulamasi -
(Laboratory Work)

Diger Uygulamalar -
(Other Activities)

Final Simmavi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Giris : yanma sonucu iiretilen kirletici maddeler, insan ve ¢evre sagligi tizerindeki | i
etkileri
2 Motorlu tagitlarda kirletici maddelerin olusumu ve kaynaklari i
3 Yanma sonucu kirletici bilesenlerin olusumunun kinetik agidan incelenmesi i
4 Ara smav 1, Motor ¢alisma kosullarinin emisyonlara etkisi - | i
5 Motor ¢alisma kosullarinin emisyonlara etkisi - |1 ii
6 Motor konstriiksiyonunun emisyonlara etkisi - | i
7 Motor konstriiksiyonunun emisyonlara etkisi - |1 ii
8 Yakit 6zelliklerinin emisyonlara etkisi i
9 Alternatif yakitlarin egzoz emisyonlarina etkisi i
10 Ara simav II, Egzoz gazlari emisyonunun kontrolu, yakit ve karter havalandirma | ii
sist. 6nlemler
11 Yanma olaymna iligkin 6nlemler - EGR, su piiskiirtme, alkol piiskiirtme vb ii
yontemler
12 Egzoz sistemindeki 6nlemler - termik ve katalitik reaktor sistemleri i
13 | Egzoz gazlari emisyonunun dl¢iimii - CO, CO2, HC, NOx, PM 6l¢iim sistemleri | ii
14 | Motorlu tasitlara iliskin emisyon standardlar1 - ECE, FTP, TSE , Japonya i
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction: pollutant emissions from combustion, effects on environment [
and human health
2 Sources of emission in motored vehicles i
3 Chemical kinetics of pollutant formation, oxidation and reduction i
4 Influence of engine operating conditions on emissions - | i
5 Influence of engine operating conditions on emissions - 11 i
6 Influence of engine design parameters on emissions - | i
7 Influence of engine design parameters on emissions - |1 i
8 Effect of fuel characteristics on emissions i
9 Alternative engine fuels i
10 Evaporative emission control i
11 Combustion control technigues, EGR, alcohol and water injection i
12 Exhaust emission control - thermal and catalytic converters i
13 Measurement of pollutants - CO, CO2, HC, NOx, PM measurement systems i
14 Pollutantemission standards - TSE, EEC, FTP, Japan etc. i




Dersin Makina Miihendisligi Programyla iliskisi

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

Katki
Seviyesi

1]2

3

Matematik, fen bilimleri ve miihendislik bilgisini makina miithendisligi problemlerini ¢dzmede
kullanabilme becerisi

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

Bir makinay1, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve ekonomikligi

saglayacak sekilde se¢me, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi

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

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkce ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

S|lQ|—|o |

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

Hayat boyu (Siirekli) egitimin 6nemini kavrama ve uygulayabilme becerisi

Makina miihendisliginin giincel ve ¢agdas konularina iligskin bilgi sahibi olma

x\—-

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miihendislik yontemlerini

ve cagdas bilgi erisim olanaklarimi kullanabilme becerisi

Ogrencinin segtigi 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.

S|le|—h|o |

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 (Sienature)

06.05.2011







