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LiSANSUSTU DERS BiLGi FORMU

FENBILIMLERI ENSTIiTU PROGRAMI: MAKINE MUHENDISLiGi ANABILIMDALI

Dersin Amaci

DERS BiLGILERI
. Tiirii T+U o
Adi Kodu Dili Zorunlu/ Yariyih Saati Kredisi | AKTS
Secmeli aati
ICTEN YANMALI . .
MOTORLARDA ASIRI MAK 751 TURKCE | SECMELI 3+0 3 75
DOLDURMA

On Kosul Dersleri Yok

Ders Sorumlulari Yar.Do¢.Dr.Yasar SEN

Ders Sorumlu Yardimecilari B

Ogrencilere,

1. I¢ten yanmali motorlarda asir1 doldurmanin nedenleri, motorlarm uygulama alaninin
genisletilmesine olan katkilar1,

2. Asir1 doldurmanin teorik ve pratik temelleri, sistem elemanlarmin iligkilerinin
optimizasyonu,

3. Asir1 doldurmanin uygulamadaki problemleri ve gelisme yonleri, biitiin sistemin
modellenmesi hakkinda bilgiler vermek ve uygulamadan giincel 6rnekler géstermektir.

Dersin Ogrenme Ciktilar

Bu ders 6grencilere:
1. Dinamik olaylar, miihendislik termodinamigi,
2. Miihendislik uygulamalar1 konusunda bilgi ve deneyim,

3. Cesitli parametreleri optimize ederek amaca uygun en iyi sonuca
ulasilmasi

4. Cok parametreli karmasik sistemlerinin modellenmesi konusunda genel
beceri kazandiracaktir.

literatiir calismasi
yapilacaktir

DERS PLANI
Hafta On Hazirhk Konular/Uygulamalar Metot
1 Dersle ilgli kiitiphane ve | Girig, Asiri doldurmanin nedenleri, avantaj ve
literatiir calismasi dezavantajlari
yapilacaktir
2 Dersle ilgli kiittiphane ve | Agiri doldurma sistemleri, doldurucu, tiirbin,
literatiir galigmasi dinamik doldurma sistemleri
yapilacaktir
3 Dersle ilgli kiitiiphane ve | Asiri doldurma sistemleri, doldurucu, tiirbin,

dinamik doldurma sistemleri

literatiir calismasi
yapilacaktir

4 Dersle ilgli kiitiphane ve | Asiri Doldurmanin termodinamigi, mekanik

tahrik, egzoz tirbini ile tahrik

literatiir ¢aligmasi
yapilacaktir

5 Dersle ilgli kiitiphane ve | Asiri Doldurmanin termodinamigi, mekanik

tahrik, egzoz tirbini ile tahrik

literatiir caligmasi

6 Dersle ilgli kiitiiphane ve | Motor-Doldurucu sisteminin ana biyuklikleri




yapilacaktir

7 Dersle ilgli kiitiiphane ve | Motorun debi-basing karakteristigi ,

literatiir galiymasi Motor-doldurucu birlikte calismasi
yapilacaktir

8 Ara smav Ara sinav veya sunum

9 Dersle ilgli kiittiphane ve | Egzoz tirbini-santrifij doldurucu ve motorun
literatiir ¢aligmasi birlikte calismasi
yapilacaktir

10 Dersle ilgli kiittiphane ve | Egzoz tiirbini-santrifij doldurucu ve motorun
literatiir calismasi birlikte calismasi, egzoz baglanti sekilleri
yapilacaktir

11 Dersle ilgli kiitiiphane ve | Egzoz tiirbini-santrifiij doldurucu ve motorun
literatiir galigmasi birlikte galismasi, egzoz baglanti sekilleri

yapilacaktir

12 Dersle ilgli kiitiiphane ve | Egzoz turbini ile tahrik durumunda
literatiir ¢aligmas: ivmelenme 6zelligini ve moment
yapilacaktr karakteristigini

13 Dersle ilgli kiitiiphane ve | jyilestirme metotlari
literatiir calismasi

yapilacaktir

14 Dersle ilgli kiitiiphane ve | Motor-turbin-doldurucu matematik modeli,
literattir ¢aligmast Verim, asiri doldurmanin emisyonlara etkisi,
yapilacaktir ara sogutma

15 Final smav1

KAYNAKLAR

. TURBOCHARGERS, ( Hugh Maclnnes, The Berkley Publishing Group )
Ders Kitab1 veya Notu

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

2. Benson, R.S. ve Whitehouse, N.D. (1979). Internal Combustion Engines, Vol. 1.
Pergamon Press. Oxford.

3. Zinner, F. (1985). Aufladung von Verbrennungsmotoren. Springer, auflage 3.
Berlin.

4. SAE yaymlari, MTZ, ATZ mecmualari

DERSIN PROGRAM CIKTILARINA KATKISI

Katk Diizeyi

No Program Ciktilari
1 2 3 4

Ders hakkinda bilgilendirme, Lisans diizeyi yeterliliklerine dayali olarak, makine
1 mithendisligi alaninda otomotiv bilgilerini uzmanlik diizeyinde gelistirebilme ve X
derinlestirebilme (bilgi).

Makine mithendisliginin iligkili oldugu otomotiv muhendisligi disiplinler arasi
etkilesimi kavrayabilme, bu alanda edindigi uzmanlik diizeyindeki kuramsal ve

2 uygulamalt bilgileri farkli disiplin alanlarindan gelen bilgilerle biitiinlestirerek
kullanabilme, yorumlayabilme ve yeni bilgiler olusturabilme (bilgi ve beceri).
Otomotiv miihendisligi ile ilgili karsilasilan sorunlar1 arastirma yontemlerini

3 kullanarak ¢oziimleyebilme, bu alandaki uygulamalarda karsilagilan ve

ongorillemeyen karmagik sorunlarin ¢dziimii ig¢in yeni stratejik yaklasimlar
gelistirebilme ve sorumluluk alarak ¢6ziim tiretebilme (beceri).




Otomotiv mithendisligi ile ilgili uzmanlik gerektiren bir ¢alismay1 bagimsiz olarak
yiiriitebilme, bu alandaki sorunlarin ¢oziimlenmesini gerektiren ortamlarda liderlik
yapabilme ve edindigi uzmanlk diizeyindeki bilgi ve becerileri elestirel bir
yaklagimla degerlendirebilme ve Ogrenmesini yonlendirebilme (Bagimsiz

caligabilme, 6grenme ve sorumluluk alabilme yetkinligi)

Otomotiv mithendisligindeki giincel gelismeleri ve kendi ¢aligmalarini, nicel ve nitel
veriler ile destekleyerek, alanindaki ve alan digindaki gruplara, yazili, sozlii ve
gorsel olarak sistemli bigimde aktarabilme, sosyal iliskileri ve bu iliskileri
yonlendiren normlari elestirel bir bakis agisi ile inceleyebilme, gelistirebilme ve
gerektiginde degistirmek lizere harekete gecebilme, bir yabanci dili ileri diizeyde
kullanarak sozlii ve yazili iletisim kurabilme (iletisim ve sosyal yetkinlik).

Otomotiv miihendisliginin gerektirdigi diizeyde bilgisayar yazilimi ile birlikte,
bilisim ve iletisim teknolojilerini ileri diizeyde kullanabilme (iletisim ve sosyal
yetkinlik).

Miihendislik ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve
duyurulmasi agamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek
denetleyebilme ve bu degerleri 6gretebilme, strateji, politika ve uygulama planlari
geligtirebilme ve elde edilen sonuglari, Kkalite siiregleri gergevesinde
degerlendirebilme 6ziimsedikleri bilgiyi, problem ¢6zme velveya uygulama
becerilerini, disiplinler arasi ¢aligmalarda kullanabilme (Alana 6zgii yetkinlik).

Kendi ¢aligmalarini, alanindaki uluslararasi platformlarda, yazili, sozli ve/veya
gorsel olarak aktarabilme (Alana 6zgii yetkinlik).

Motora uygun Turbocherges se¢imi yapabilmek (Alana 6zgii yetkinlik).

10

Turbocherges ‘in Motordaki performans degerlerini analiz edebilmek. (Alana 6zgii
yetkinlik).

AKTS /IS YUKU TABLOSU

Is Yiikii (Saat)

Ders i

Ders Saati ( 14 x Haftalik Ders Saati)

14x3 =42

Ders Dis1

Odev

20

Aragtirma

16

On Hazirlik, Pekistirme Calismalari

12

Diger Faaliyetler

12

Sinavlar

Ara Sinav (Ara Sinav Sayist x Ara Sinav Siiresi)

1saat

Yariyil Sonu Smavi

1 saat

Toplam s Yiikii

104 saat

Toplam s Yiikii / 26 (5)

100/26=4

Dersin AKTS Kredisi

7,5
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GRADUATE COURSE INFORMATION FORM

INSTITUTE SCIENCE SCIENCES AND PROGRAMME: DEPARTMENT MECHANICAL ENGINEERING

COURSE INFORMATION

Tour T+U
Name Code Language | Compulsory/ | Semester H Credit ECTS
; our
Elective
SUPERCHARGING AND
TURBOCHARGING IN MAK 751 | TURKISH | OPTIONAL 3+0 3 75
INTERNAL
COMBUSTION ENGINES
Prerequisites No
Instructors Yar.Do¢.Dr.Yasar SEN

Instructor Course Assistant

Course Objectives

To give some perspective to the Automotive students about,

1. Reasons for super and turbocharging of ICE, contribution of charging to broaden of
application field of ICE,

2. Theoretical and practical bases of super and turbocharging, optimization of the
relations of system components,

3. Problems encountered in practice, improvement possibilities, modeling the system as a
hole.

Learning Outcomes

This course will
1. Learn basics of the dynamic events and engineering thermodynamic,
2. Learn about the engineering applications,

3. Learn the optimization of system parameters to obtain some preferred
results,

4. Learn how to build and use mathematical models for multi parameters
complex systems

COURSE PLAN
Week Preliminary Topics / Applications Method
Introduction. The need for super and turbo
1 Lesson about libraries charging, advantages and disadvantages of
and literature will be held stiper and turbo-charging
o Charge systems. Compressor, turbine and
) Lesson about libraries i
and literature will be held | Comprex charging
o Charge systems. Compressor, turbine and
3 Lesson about libraries .
and literature will be held | Comprex charging
4 Lesson about libraries Thermodynamics of super and turbo-charging
and literature will be held
. Lesson about libraries Thermodynamics of super and turbo-charging
and literature will be held




Lesson about libraries

Basic parameters of engine-compressor system

6 and literature will be held
o Air flow rate and boost pressure characteristics

; Lesson about libraries )

and literature will be held | ©f engine
8 Midterm exam Midterm exams and presentations

Lesson about libraries Engine and compressor matching
9 and literature will be held

Lesson about libraries Exhaust turbine, centrifugal compressor and
10 and literature will be held engine matching

Lesson about Iibraries Exhaust turbine, centrifugal compressor and
1 and literature will be held engine matching, type of connection of

cylinder’s exhausts

Lesson about libraries Exhaust turbine, centrifugal compressor and

1 and literature will be held engine matching, type of connection of
cylinder’s exhausts

Lesson about libraries Improvement of engine torque characteristics

and literature will be held .
13 of turbo-charging systems

Lesson about libraries Effect of super and turbo charging on engine
14 and literature will be held efficiency and emissions
15 final exam

RESOURCES

Book or Notes Course

TURBOCHARGERS, ( Hugh Maclnnes, The Berkley Publishing Group )

Other Resources

Heywood, J.B. (1988). Internal Combustion Engine Fundamentals. McGraw
Hill Book Company. New York.
2. Benson, R.S. ve Whitehouse, N.D. (1979). Internal Combustion Engines,
Vol. I. Pergamon Press. Oxford.
3. Zinner, F. (1985). Aufladung von Verbrennungsmotoren. Springer, auflage 3.
Berlin.

4. SAE yaymlari, MTZ, ATZ mecmualari

CONTRIBUTION TO OUTCOME COVERAGE

Contribution

No Program Outcomes
1 ]2 |3 |4
1 Developing and intensifying knowledge in Automotive Engineering, «
based upon the competency in the undergraduate level (knowledge).
Grasping the inter-disciplinary interaction related to Automotive
Engineering, the ability to use the expert-level theoretical and
2 X

practical knowledge acquired in this area and, interpreting and
forming new types of knowledge by combining the knowledge from




the area and the knowledge from various other disciplines
(knowledge and skill).

Solving the problems faced in Automotive Engineering by making
use of the research methods, developing new strategic approaches to
solve the unforeseen and complex problems arising in the practical
processes in this area, and coming up with solutions while taking
responsibility (skill).

The ability to carry out a specialistic study in Automotive
Engineering independently, fulfilling the leader role in the
environments where solutions are sought for the problems related to
the area and assessing the specialistic knowledge and skill gained
through the study with a critical view and directing one’s own
learning process (competence to work independently and take
responsibility, learning competence).

Systematically transferring the current developments in Automotive
Engineering and one’s own work to other groups in and out of the
area; in written, oral and visual forms, ability to see and develop
social relationships and the norms directing these relationships with
a critical look and the ability to take action to change these when
necessary, proficiency in a foreign language and establishing written
and oral communication with that language (communication and
social competency).

Using the computer software together with the information and
communication Technologies efficiently and according to the needs
of the Automotive Engineering (communication and social
competency).

Paying regard to social, scientific, cultural and ethical values during
the collecting, interpreting, practicing and announcing processes of
the Automotive Engineering related data and the ability to teach
these values to others, developing strategy, policy and application
plans concerning the subjects related to the area and the ability to
evaluate the end results of these plans within the frame of quality
processes, using the knowledge and the skills for problem solving
and/or application in inter-disciplinary studies (Area Specific
Competency).

In the programs with thesis, the ability to present one’s own work
within the international environments orally, visually and in written
forms (Area Specific Competency).

To choose Turbocherges suitable for the motor (domain specific
competence).

10

To be able to analyze the performance values of Turbocherges' in
Motord. (Field-specific competence).




ECTS/WORK LOAD TABLE

Workload (hours)

In-Class Hours (14 x Weekly) 14x3=42
Extracurricular Homework 20

Research 16

Preliminary Class Study 12

Other Activities 12
exams Midterms (Number of Midterms x Duration of 1 hour

Midterms)

Semester final exam 1 hour
Total Workload 104 hour
Total Workload / 26 (h) 104/26=4 hour
The ECTS 7,5




