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Dersin Adi

Course Title

Elektrikli ve Karma Tasitlar

Electric And Hybrid Vehicles

Ders Uygulamasi,  Saat/Hafta
Course Implementation, Hours/Week
Kodu Yariyili Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) Lecture Tutorial Lab
ELK428/ 3 5 3 0 0
ELK428E
Boliim / Program Elektrik Miihendisligi / Elektrik Miihendisligi
Department/Program (Electrical Engineering / Electrical Engineering)
Dersin Tiiri Se¢meli Dersin Dili Tiirkee/Ingilizce
Course Type (Elective) Course Language (Turkish/English)
Dersin Onkosullart Yok
Course Prerequisites None
Dersin mesleki katkisi, Temel Bilim Temel Miihendislik Miihendislik Tasarim Insan ve Toplum Bilim

%
Course Category
by Content, %

(Basic Sciences)

(Engineering Science)

(Engineering Design)

(General Education)

- 100 -

Dersin Igerigi

Course Description

Temel otomobil yapisi ve dinamik modelinin analizi. Emisyon, menzil ve performans kriterlerinin
tanimlanmast. Elektrikli ve karma yapidaki tasitlarin ¢esitlerinin, kullanilan enerji depolama, tahrik ve ilgili
kontrol sistemlerinin incelenmesi. Otomobilin yapi, yiik, performans ve menzil temel biiyiikliiklerinden
yola ¢ikilarak hareket edebilmesi i¢in gerekli tahrik giictiniin hesaplanmasi ve ilgili alt sistemlerinin tasarim
biiytikliiklerinin belirlenmesi. Elektrikli ve karma tagitlarin performansint iyilestirmeye yonelik teknoloji ve
materyaller.

Analysis of the basic structure and dynamic model of a vehicle. Definition of emission, range and
performance criterions. Energy storage, propulsion and their dedicated control systems of electric and
hybrid vehicles. Calculation of the necessary mechanical power to move the vehicle by using the given
vehicle, load, performance and range data and completing of the basic design work for the sub-systems.

Technology and materials which improve the performance of the electric and hybrid vehicles.

Dersin Amact

Course Objectives

1. Ogrencilere bir otomobilin elektrik mithendisligi kapsami altinda kalan temel yapisal bloklarini
O6gretmek.

2. Ogrencilere farkl yapilardaki elektrikli ve karma otomobiller hakkinda ve bunlarm tasarimina
baslangic teskil edecek temel bilgileri kazandirmak.

3. Ogrencilere 6ncelikle bir otomobilin degerlendirme kriterlerini 8gretmek ve bu bakis agisi elektrikli
ve karma yapilardaki tagitlara ¢evirmek.

4.  Yukaridaki maddelerin 15181nda, uygun 6dev ve proje uygulamalariyla beraber 6grencilere bu
konudaki bir tasarim problemini dnce analiz edip dogru ¢6ziim metodolojisini olugturabilme yetisini
kazandirmak.

=

To teach the basic structural elements of a vehicle which is covered by electrical engineering topics.

2. Togive hasic knowledge about electric and hybrid vehicles in various configuration and their design
works.

To teach the evaluation criterions of a vehicle then focus it on the electric and hybrid vehicles.

4. To give the design ability of an electric or hybrid vehicle by using the knowledge is gained from the

class which is supported by suitable projects and homeworks.

w

Dersin Ogrenme
Ciktilar

Course Learning
Outcomes

1. Elektrikli veya karma bir tagitin tasarimini gerceklestirmek iizere gerekli matematiksel ve teknolojik
bilgiyi kullanabilme.

2. Elektrikli veya karma tasitlar {izerinde kullanilan ak{imiilat6rlerin uygun se¢imini yapabilme ve
bunlarm sarj ve desarj siireglerini kontrol eden sistemleri tasarlayabilme.

3. Aracin yapisina bagl olarak belirleyecegi sayida elektrik makinesinin uygun gii¢ elektronigi
devreleriyle hizin1 ve enerji geri kazanimini denetleyecek olan sistemi tasarlayabilme.

4. Karma araglarda bir arada kullanilan icten yanmali motor ve elektrik makinesinin uygun sekilde
kontrol edilmesini saglayan sistemlerin tasarimini yapabilme.




To use technological and mathematical knowledge to realize an electric or hybrid vehicle design.
To determine the most suitable accumulator type, voltage and capacity for a specific car and to
design the controller for the charging and discharging states of the batteries.

To design a control system this controls the speed and power flow direction of the
electrical machines.

To design a control system this controls the duty sharing between internal combustion engine
and electrical machine on a hybrid vehicle.

Ders Kitabi Mehrdad Ehsani, Yimin Gao, Sebastien E. Gay, Ali Emadi, Modern Electric, Hybrid
Textbook Electric & Fuel Cell Vehicles Fundamentals, Theory, and Design, CRC Press, 2005.
Diger Kaynaklar 1. Ron Hodkinson and John Fenton, Lightweight Electric/Hybrid Vehicle Design,

Other References

Reed Educational and Professional Publishing Ltd., 2001.

2. Sandeep Dhameja, Electric Vehicle Battery Systems, Butterworth—Heinemann,
2002.

Odevler ve Projeler

Donem sonu 6devi

Homework & Projects Term paper

Laboratuar Uygulamalari -

Laboratory Work -

Bilgisayar Kullanimi -

Computer Use ]

Diger Uygulamalar -

Other Activities ]

Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi, %

Sistemi Assessment Methods Quantity Grading, %
Y1l I¢i Smavlar 1 40

Grading/ (Midterm Exams)

Assessment Criteria Kisa Sinavlar 1 10
(Quizzes)
Odevler 1 10
(Homework)
Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamalar1
(Laboratory Work)+Field Trip

Diger Uygulamalar
(Other Activities) Recitations

Final Sinavi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Otomobilin temel yapist ve tanimlari 1
2 Farkli karma (hibrid) ve elektrikli otomobil yapilari, performans ve tasarim biiytikliikleri 1,2
3 Otomobilin dinamik modeli ve temel verilerden yola ¢ikilarak hareket igin gerekli mekanik giiciin 1
hesaplanmasi.
4 Karma ve elektrikli otomobillerde kullanilan elektrik makineleri. Motor veya rejeneratif fren ¢alisma 3
durumlari.
5 Karma ve elektrikli otomobillerde kullanilan gii¢ elektronigi sistemleri. 3,4
6 Elektrikli veya karma yapidaki otomobillerde elektrik enerjisinin depolanmasi. 2
7 Karma ve elektrikli otomobillerde kullanilan akiimiilator cesitleri, secimi ve sarj/desarj kontrolii. 2,3
8 Icten yanmali motorun temel yapisi ve prensipleri. 4
9 Icten yanmali motorun yakit besleme, atesleme ve emisyon konrolii. 4
10 Karma yapili ve elektrikli otomobillerde elektrikli ve igten yanmali motorlarin gérev paylasim kurallarmin 4
ortaya konmasi.
11 Karma ve elektrikli otomobillerde menzil ve performansi arttirmaya yonelik teknolojiler. 3,4
12 Karma ve elektrikli otomobillerde kullanilan farkli elektrik enerjisi kaynaklari. 3,4
13 Hidrojen yakat pilleri. 1
14 Gilines enerjisi ve biyoenerji 1
COURSE PLAN
Course
Weeks Topics covered: Outcomes
1 Basic structure and definitions of a automobile 1
2 Different configurations of electric and hybrid vehicles, performance and design criterions 1,2
3 The dynamic model of a vehicle and calculation of necessary mechanical power by using basic design 1
data set
4 The electric machines which is used on electric or hybrid cars. Motor or regenerative braking operation. 3
5 The power electronic circuits. 3,4
6 The storage of the electric energy on hybrid or electric cars. 2
7 Different accumulator types which is used on electric or hybrid cars. Controlling of charging and 2,3
discharging operation modes
8 The principals and basic structure of an internal combustion engine 4
9 The control of fueling, ignition and emission of an internal combustion engine. 4
10 Determination the duty sharing rules between internal combustion engine and electrical machine on a 4
hybrid vehicle.
11 Performance and range improvement techniques on electrical or hybrid vehicles. 3,4
12 Alternative electric energy sources to be used on electrical or hybrid vehicles. 3,4
13 Hydrogen fuel cells. 1
14 Solar and biomass energy. 1




Dersin Elektrik Miihendisligi Lisans Programiyla Iliskisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1|2 3
a |Matematik, temel bilim ve miihendislik bilgilerini kullanabilme X
b [Deney tasarlama, yapma ve istenilen bir sonuca ulasmak i¢in verileri analiz etme ve X
yorumlayabilme,
c |Belirli ihtiyaglara yonelik bir sistem veya siire¢ tasarlayabilme, X
d |Disiplinler arasi takim etkin galigmasi yapabilme, X
e |Miihendislik problemlerini tanimlama, formiile etme ve ¢dzebilme, X
f [Meslekte profesyonellik ve etik (ahlaki) sorumluluklari kavrama ve benimseme, X
g |Etkin bir yazili ve sozlii iletisim becerisine sahip olma, X
h [ Miihendisligin kiiresel ve toplumsal etkilerini anlayacak genel bir kiiltiir kazanma, X
i |Hayat boyu 6grenmenin geregine inanma ve bu yetenegi kazanma, X
J | Giincel olaylar ve bu olaylarin miihendislik meslegi iizerine etkileri konusunda goriis sahibi olma, X
k | Elektrik miithendisligi uygulamalari i¢in gerekli yetenek, mithendislik yontemleri ve modern X
miihendislik araglarini kullanabilme,
| Elektrik miithendisligi uygulamalarina yonelik sistem tasarimi i¢in gerekli uygulamali elektronik,
bilgisayar ve iletisim sistemleri alaninda yeterli bilgi.
1: Zayif, 2: Kismi, 3: Tam
Relationship between the Course and Electrical Engineering Program Curriculum
Level of
Knowledge and skills that will be gained from the program by graduate (Program Outcomes) Contribution
1| 2 3
a |ability to apply knowledge of mathematics, basic science and engineering, X
b ability to design and conduct experiments, as well as to analyze and interpret data to reach a 5
desired conclusion,
¢ |ability to design a system or process based on defined requirements, X
d [ability to work effectively with multi-disciplinary teams X
e |ability to identify, formulate and solve electrical engineering problems X
f | Professionalism and understanding and adoption of ethical responsibility X
g |ability to communicate effectively in both oral and written X
h having a general culture to understand the impact of engineering solutions in a global and
societal context X
i recognition of the need for life-long learning and to win this ability. X
j knowledge of contemporary issues and their impact on engineering profession X
K ability to use the techniques, skills, and modern engineering tools necessary for  electrical X
engineering practice
| Sufficient knowledge of applied electronics, computer andtelecommunications to design X
systems for electrical engineering applications
X

1: Weak, 2: Partial, 3: Full

Diizenleyen (Prepared by) Tarih (Date)

Imza (Sienature)




