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Dersin Ad1

Course Name

Tagitlarda yakat tiiketimi ve ekonomisi

Fuel Economy in Road Vehicles

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 4055E 7-8 2.5 5 2 1 -
Boliim / Program Makina/Makina Miihendisligi
(Department/Program) | (Mechanical Engineering/Mechanical Engineering)
Dersin Tiirii Kol segimli II-Teknik Serbest Segim Dersin Dili Ingilizce
(Course Type) (Option Elective I1-Technical Elective) (Course Language) (English)
Dersin Onkosullar1 | (TER 206/TER206E)
(Course Prerequisites)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category - 50 50 -
by Content, %)

Dersin icerigi

(Course Description)

Karayolu tasitlarinda yakit ekonomisi, tarihsel gelisimi ve Onemi. Tagit yakit
tiikketiminin matematik modellemesi. Igten yanmali motor ile aktarma organi arasindaki
iligki ve yakit tiiketimine olan etkisi. Yakit tiiketimi ilizerinde etkili olan diger
parametrelerin (aerodinamik, yuvarlanma direnci vs.) incelenmesi. Yakit tiiketimi ve
egzoz emisyonlari. Yakit tiiketimini azaltmak i¢in ¢areler (motor ve tagit parametreleri).
Seyir ¢evriminin yakit tiiketimi tizerindeki etkisi ve modellenmesi.

General aspects of automotive fuel economy, Fuel consumption of a road vehicle,
Mathematical modeling of fuel consumption, Fuel economy in internal combustion
engines, Affecting parameters, Power-Train matching and fuel economy, Affecting
criterion, Aerodynamics of road vehicles, Rolling resistance and fuel economy, Effect
of driving cycle on fuel economy, Fuel economy and exhaust emissions, Engine control,
Alternative light materials and new production methods, Simulation models for fuel
economy and their validity.

Dersin Amaci

(Course Objectives)

Karayolu tagitlarinda yakat tiiketimi ve ekonomisi ile ilgili temel bilgileri vermek ve
tasitlardaki yakat tiiketimini azaltmaya yonelik temel miithendislik yaklagimlarini
ogretmek.

To provide essential knowledge on fuel economy in road vehicles, Teach the
fundamental engineering approaches for improving the fuel economy of road vehicles.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

[.Karayolu tasitlarinin yakit tiikketimi ve gelisim siirecinin insan yagsamina etkileri ve
onemi &grenilecektir.(j)

I1.Karayolu tasitlarinda yakit tiiketimi ve ekonomisi konusunda temel bilgiler
edinilecektir.

I11. Tagitlarda yakit tilketimi ¢ok sayida degisken igermekte olup istenen sonuglara
ulagmak icin ¢elisen hedefleri dikkate alarak miihendislik anlaminda ¢6ziim tiretme
becerisi kazandirmak.(e,l)

I.The importance and historical background of fuel economy in road vehicles for our
environment will be given.

11.This course will provide fundamental knowledge on fuel economy of road vehicles.
I11.The themes studied in this course are multi-parametric and the students will have a
sense how to optimize the parameters affecting an engineering problem to obtain some
preferred results.




Ders Kitabi Tagitlarda yakat tiiketimi ve ekonomisi, Ders notlari, Metin ERGENEMAN
(Textbook) (Fuel Economy in road vehicles, Lecture notes, Metin ERGENEMAN)
Diger Kaynaklar 1. Hillard, J.C., Springer, S.G., Fuel Economy in Road Vehicles Powered by

(Other References)

Spark Ignition Engines, Plenum Press, New York, 1988.

2. Heywood, J.B., Internal Combustion Engine Fundementals, McGraww Hill
Book Company, New York, 1988

3. Safgoniil, B., Ergeneman, M., Arslan, E., Sorusbay, C., Icten Yanmali
Motorlar,

Birsen Kitabevi, Istanbul, 1995.

4. Giiney, A., Tasitlarda Giig Iletimi, (Lecture notes)

5. Huco, W.H., Aerodynamic des Automobils, Vogel Verlag, Wiirzburg, 1981
6. Sorusbay, C., Igten Yanmali Motorlarda Egzoz Emisyonu, (Lecture notes)
7. Ergeneman M., Icten Yanmali Motorlarda Asir1 Doldurma, (Lecture notes)
8. SAE Technical Papers, USA

9. Motor Technische Zeitschrift (MTZ) and Automobile Technicshe
Zeitschrift (ATZ), Germany

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalar1 ve arastirma yapmalar1 amaci ile 5dev
verilecek ve bu 6devler iki hafta sonra toplanacaktir. Odev sorularindan
sinavlarda yararlanilabilir.

All homework problems are to be HANDED IN two weeks after they are
assigned. Homework problems may be used as a source for exams.

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Odevlerdeki hesaplamalar i¢in Excel, Matlab veya benzeri programlar
kullanilabilir.

Excel and Matlab may be used for calculations in homeworks.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %0)

Y1l i¢i Sinavlan 2 30%
(Midterm Exams)

Kisa Smavlar

(Quizzes)

Odevler 3 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 Ciktilar
1 Yakit ekonomisine ve gecmisten giiniimiize genel bakig I
2 Tasita etki eden kuvvetler 1
3 Cesitli degiskenlerin etkileri Il
4 Motorun etkisi; benzin motoru I
5 Motorun etkisi; dizel motoru-1 I
6 Motorun etkisi; dizel motoru-2 Il
7 Ek donanimlarin yakit tiiketimine etkisi Arasmav] |l
8 Motor ve aktarma organlarinin birlikte ¢caligsmasi; motor davranigi 1-111
9 Motor ve aktarma organlarmnin birlikte ¢caligmasi; performans kriterleri 1-111
10 Tasit siiriis cevriminin yakit tiiketimine etkisi 1-111
11 Yakit ekonomisi ve egzoz emisyonlari I-111
12 Otomobil aerodinamigi-1 Ara sinav II | I-111
13 Otomobil aerodinamigi-2 1-111
14 Lastik yuvarlanma direnci ve yakat tiiketimi ilskisi 1-111
COURSE PLAN
Course
Weeks Topics Outcomes
1 General aspects of fuel economy, historical analysis |
2 Mathematical modeling of fuel economy, forces acting on a moving vehicle I
3 Mathematical modeling of fuel economy, effecting parameters 1
4 Effect of engine characteristics on fuel economy, spark ignition engines Il
5 Effect of engine characteristics on fuel economy, compression ignition engines Il
6 Effect of engine characteristics on fuel economy, compression ignition engines Il
7 Improving the engine fuel economy, effect of accessories Midterm Exam | Il
8 Engine and power-train matching and fuel economy, engine characteristics 1-111
9 Engine and power-train matching and fuel economy, performance criterion 1-11
10 Effect of driving cycle on fuel economy -1
11 Fuel economy and exhaust emission I-111
12 Aerodynamics of automobile, theory of aerodynamic drag Misterm Exam 11 I-111
13 Exam - Aerodynamics of automobile, development of low drag vehicles 1-111
14 Rolling resistance, effect of tire size and type, effect of operating parameters 1-11

Dersin Makina Miihendisligi Programiyla Iliskisi

Katki




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

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, par¢asini veya prosesi, beklenen performansi, imalat 6zelliklerini ve
ekonomikligi saglayacak sekilde segme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda galisabilme ve/veya liderlik yapma becerisi

Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢dzme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

Q| =D |

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 iliskin bilgi sahibi olma

xl—- —

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miihendislik
yontemlerini ve ¢agdas bilgi erigsim olanaklarini 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.

TJ|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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