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Dersin Adi Course Name
Kiigiik Elektrik Makineleri ve Uygulamalari Small Electrical Machines and Their Applications
AKTS Ders Uygulamasi, Saat/Hafta
Kredisi Kredisi (Course Implementation, Hours/Week)
Kodu Yariyili (Local (ECTS Ders Uygulama Laboratuar
(Code) (Semester) Credits) Credits) (Theoretical) (Tutorial) (Laboratory)

ELK 324 6 3a 5 3 - -
Bolim / Program Elektrik Mihendisligi  / Elektrik Mithendisligi
(Department/Program) (Electrical Engineering / Electrical Engineering)
Dersin Tiirii Secmeli Dersin Dili Turkce
(Course Type) (Elective) (Course Language) (Turkish)
Dersin Onkosullar ELK 341 MIN DD veya ELK341E MIN DD
(Course Prerequisites) (ELK 341 MIN DD or ELK341E MIN DD)
Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim Insan ve Toplum Bilim
katkis1, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category
by Content, %) 0 100 0 0
Dersin Igerigi Temel Kavramlar (enerji doniisiimii, siirekli miknatislar vb.), adim motorlarinin tiirleri, yapisi ve

o caligma ilkesi ile uygulamalari ve sayisal benzetim, anahtarlamali reliiktans motorunun yapisi
(Course Description) calisma ilkesi, olumlu ve olumsuz yanlari, denetim ydntemleri, sayisal benzetim ve uygulamalari,

stirekli miknatisli DA motorlar1 ve siirekli miknatisli senkron motorlarin yapilari, ¢alisma ilkeleri,
denetim yontemleri, sayisal benzetim ve uygulamalari.

Basic concepts (energy conversion, permanent magnets etc.). Step motors: types, operational principles,
control simulation and applications, switched reluctance motors: operational principles, advantages-
disadvantages, control, simulation and applications, permanent-magnet DC and synchronous motors:
operational principles, control simulation and applications.

1. Otomasyon, uzay, robotik ve biyomedikal gibi uygulamalarda kullanilabilen kiigiik elektrik

Dersin Amac1 motorlarinin yapilarinin, ¢alisma ilkelerinin, sirme devrelerinin, denetim ydntemlerinin
o O0gretmek
(Course Objectives) 2. Kiigiik elektrik motorlarinin karsilastiritlmasini, uygulama alanlarimin bilinmesini, motor

se¢imi kriterlerini benimsetmek

1. To provide operation principles, drive circuits, control methods of small electrical motors
using in automation, space, robotic and biomedical applications

2. To give comparison of motor types, application areas and criteria on motor choosing.

i Bu dersi basariyla tamamlayan 6grenciler;

Dersin Ogrenme 1. Kiiciik elektrik makinelerinde kullanilan manyetik malzemeler hakkinda temel bilgi sahibi

Ciktilar olur

I1. Kiigiik elektrik motorlarinin tiirleri ve genel uygulama alanlari hakkinda bilgi sahibi olur,

1. Adim motorlarinin analizi, sentezi, denetimi ve uygulamalart ile ilgili temel bilgi sahibi
olur,

IV. Anahtarlamali reliiktans motorlarinin analizi, sentezi, denetimi ve uygulamalari ile ilgili
temel bilgi sahibi olur,

V. Siirekli miknatislt DA motorlarinin analizi, sentezi, denetimi ve uygulamalart ile ilgili
temel bilgi sahibi olur,

VI. Siirekli miknatish senkron motorlarin analizi, sentezi, denetimi ve uygulamalari ile ilgili

temel bilgi sahibi olur.

(Course Learning
Outcomes)

Students who pass the course will be able to:
I. Have basic knowledge of magnetic materials in small electrical machines

1. Have knowledge of types and applications are as of small electrical motors,

I11. Have basic knowledge of analysis, synthesis, control and applications of step motors,

IV. Have basic knowledge of analysis, synthesis, control and applications of switched
reluctance motors,

V. Have basic knowledge of analysis, synthesis, control and applications of permanent
magnet DC motors,

V1. Have basic knowledge of analysis, synthesis, control and applications of permanent

magnet synchronous motors.




Ders Kitabi E. S. Hamdi, Design of Small Electrical Machines, John Wiley & Sons, 1994.

(Textbook)
Diger Kaynaklar 1. P. Acarnley, SteppingMotors: A Guide to Theory and Practice, IEE Control Engineering
Series 63, 2002.
(Other References) 2. R. Krishnan, Switched Reluctance Motor Drives. CRC Press, New York, 2001.
3. T. Kenjo, S. Nagamori, Permanent Magnet and Brushless Dc Motors, Oxford University
Press, 1992.
Odevler ve Projeler Ogrencilere dersi daha iyi anlamalar1 amaci ile 6dev verilecek ve bu ddevler bir hafta sonra
toplanacaktir. Odev sorularindan smavlarda yararlamlabilir.
(Homework & Projects All homework problems are to be HANDED IN a week after they are assigned.

Homeworkproblems may be used as a source for exams.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanim -

(Computer Use)

Diger Uygulamalar -
(Other Activities) -
Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l I¢i Sinavlari 1 30
(Assessment Criteria) (Midterm Exams)
Kisa Sinavlar 2 10
(Quizzes)
Odevler 2 10
(Homework)
Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Siawvi 1 50
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Giris, ders icerigi ve amacinin anlatilmasi, ders degerlendirme kriterleri I
2 Enerji, elektromekanik enerji doniisiimiiniin temel kurallari, manyetik malzemeler I-11
3 Adim motorlart, tiirleri, ¢alisma ilkeleri 1-111
4 Adim motoru siiriicii devreleri, denetim yontemleri 11
5 Adim motoru uygulamalari 11
6 Anahtarlamali reliiktans motoru ¢alisma ilkesi, siiriicii devreleri, v
7 Anahtarlamali reliiktans denetim ydntemleri ve uygulamalari v
8 Siirekli miknatisli DC motor yapilari, caligma ilkesi, siiriicii devreleri, \Y
9 ARA SINAV
10 Siirekli miknatisli DC motor denetim ydntemleri ve uygulamalari \Y
11 Stirekli miknatisli senkron motor c¢alisma ilkesi, siiriicii devreleri VI
12 Siirekli miknatisl senkron motor denetim ydntemleri ve uygulamalari )
13 Sayisal benzetim yontemleri H-1V-V-VI
14 Ornek uygulamalar -1V-V-VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction; explanation of the aim of this course, the contents and Course Evaluation Criteria. I
2 Energy. The general principles in the electromechanical energy conversion, magnetic materials I-11
3 Types and operation principles of step motors 1-111
4 Drive circuits and control methods of step motors "
5 Step motor applications "
6 Operation principles and drive circuits of switched reluctance motors \Y%
7 Control methods and applications of switched reluctance motors \Y%
8 Operation principles and drive circuits of permanent magnet DC motors \Y
9 MIDTERM EXAM
10 Control methods and applications of permanent magnet DC motors \Y
11 Operation principles of drive circuits permanent magnet synchronous motors VI
12 Control methods and applications of permanent magnet synchronous motors VI
13 Simulation methods -1V-V-VI
14 Example applications H-1V-V-VI




Dersin Elektrik Miihendisligi Programiyla Iliskisi

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

Katki

Seviyesi

112

3

Matematik, temel bilim ve miihendislik bilgilerini kullanabilme,

X

O

Deney tasarlama, yapma ve istenilen bir sonuca ulasmak i¢in verileri analiz etme ve
yorumlayabilme,

X

Belirli ihtiyaclara yonelik bir sistem veya siire¢ tasarlayabilme,

Disiplinlerarasi takim calismasi yapabilme

Miihendislik problemlerini tanimlama, formiile etme ve ¢dzebilme,

Meslekte profesyonellik ve etik (ahlaki) sorumluluklari kavrama ve benimseme,

Etkin bir yazili ve sozlii iletisim becerisine sahip olma,

Miihendisligin kiiresel ve toplumsal etkilerini anlayacak genel bir kiiltiir kazanma,

Hayat boyu 6grenmenin geregine ve grenme yetenegini kazanma,

X
XX X[ [X

Giincel olaylar ve bu olaylarin miihendislik meslegi {izerine etkileri konusunda goriis sahibi olma,

N—:|—=|T|lal|=n|ld ||

Elektrik miihendisligi uygulamalari i¢in gerekli yetenek, miithendislik yontemleri ve modern
mithendislik araglarmi kullanabilme,

X| X

Elektrik mithendisligi uygulamalarina yonelik sistem tasarimi i¢in gerekli uygulamali elektronik,
bilgisayar ve bilisim sistemleri alaninda yeterli bilgi.

1: Az, 2: Kismi, 3: Tam

Relationship between the Course and the Electrical Engineering Curriculum

Program Outcomes

Level of

Contribution

1 2

3

an ability to apply knowledge of mathematics, science, and engineering principles

X

(=

an ability to design and conduct experiments in electrical engineering, as well as to analyze and
interpret data to reach an appropriate conclusion

X

an ability to design an electrical system, component, or process to meet desired needs

an ability to function on multi-disciplinary teams

an ability to identify, formulate, and solve electrical engineering problems

an understanding of professional and ethical responsibility

an ability to communicate effectively in both oral and written fashion

Shka|=s|o |20

the broad education necessary to understand the impact of engineering solutions in a global and
societal context

a recognition of the need for, and an ability to engage in life-long learning

a knowledge of contemporary issues and their impact on engineering profession

Py

an ability to use the techniques, skills, and modern engineering tools necessary for electrical
engineering practice

X[>

a knowledge of applied electronics, computer and information systems to design and analyze
complex systems for electrical engineering applications

1: Little, 2: Partial, 3: Full

Diizenleyen (Preparedby) Tarih (Date) Imza (Sienature)
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