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Dersin Adi

Course Name

Elektrik Makinalari Laboratuvari |

Electrical Machines Laboratory |

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) | (Theoretical) |  (Tutorial) (Laboratory)
ELK431/ 7 1 3 0 0 2
ELK431E

Bolum / Program
(Department/Program)

Elektrik Mihendisligi / Elektrik MUhendisligi

(Electrical Engineering / Electrical Engineering)

Dersin TUru
(Course Type)

Zorunlu
(Compulsory)

Dersin Dili

(Course Language)

Turkce/Ingilizce
(Turkish/English)

Dersin Onkosullari
(Course Prerequisites)

ELK332 (E) ve ELK341 (E) veya ELK356 (E)
(ELK332 (E) and ELK341 (E) or ELK356 (E))

Dersin mesleki

bilesene katkisi, %
(Course Category

by Content, %)

Temel Bilim
(Basic Sciences)

Temel Muhendislik
(Engineering Science)

Muhendislik Tasarim
(Engineering Design)

insan ve Toplum Bilim
(General Education)

100

Dersin icerigi

(Course Description)

Bir fazli transformatorde  esdeder devre parametrelerinin belirlenmesi. Ug fazli asenkron motorda

esdeger devre parametrelerinin belirlenmesi ve hiz kontrolu. Frekans degistirici ile bilgisayar
destekli hiz kontrolu. YUklenmig bir-fazli bir asenkron makinanin isinma deneyi. Senkron
generator karakteristiklerinin gikartilisi. Senkron motora yol verme yontemlerinin incelenmesi.
Dogru akim motorlarinin dért bélgede hiz kontrolu. Gikik-kutuplu senkron generatériin esdeger

devre parametrelerinin bulunmasi. .

Determining equivalent circuit parameters of single phase transformer. Determining equivalent
circuit parameters of three phase induction motors and speed control. Computer aided speed
control of three-phase induction machines fed from a cycloconverter. Heating in a loaded, single-
phase induction machine. Determining synchronous generator characteristics. Starting of
synchronous motors. Four-quadrant speed control of DC motors. Determining equivalent circuit

parameters of a salient-pole synchronous machine.

Dersin Amaci

(Course Objectives)

1.Elektrik makinalarinin ¢calismasini inceleyerek temel makine modellerinin ne dereceye kadar
gercek performansi yansittiginin degerlendiriimesi ve bazi 6nemli ikinci dereceden etkilerin
belirlenmesi.

2.Deney montaji kurma deneyiminin kazandiriimasi.

3.Bu ders, fabrikalarda elektrik mihendisi olarak ¢alismayi hedefleyen 6grenciler igin 6zellikle
yararli olacaktir. .

1.To examine the behavior of electric machines for evaluating to which the extent the basic
machine models represent actual performance and to quantify some of the important second
order effects

2. To gain hands-on experience in setting up experiments.

3. This course is especially useful for students planning to practise electrical
engineering in factories

Dersin Ogrenme
Ciktilari

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. Osiloskoplar, ¢esitli voltmetreler ve ampmetreler gibi laboratuar cihazlarinin kullaniimasi
Uzerine deneyim kazanacak,

2. Lisans derslerinde gorilen elektrik makinalari ve enerji déntstimune iligkin teorik konularin
gercek laboratuar ortaminda gergeklestigini gorebilecek,

3. Elektrik makinalarinin esdeger devre parametrelerinin elde edilme yollarini gérebilecek,
4. Elektrik makinalarinin 6zegrilerinin deneysel olarak nasil belirlenecegdini 6grenecekler,
5.Cesitli elektrikli ekipman kullaniimasi hakkinda temek guvenlik kurallarini 6grenecek,
6. Mihendislik araglarinin kullaniminda ve teknik rapor hazirlanmasinda tecriibe edineceklerdir.

Students who pass the course will:

1. Gain hands-on experiences in using laboratory instrumentation such as oscilloscopes and
various voltmeters, ampmeters, etc.

2. Witness the verification of the theoretical issues covered in undergraduate courses related to
electrical machines and energy conversion in real laboratory conditions.

3. Have ability to obtain Equivalent-Circuit Parameters of an electrical machine

4. Find out how to learn the characteristics of an Electrical machine.

5. Learn basic safety rules when using various electrical equipment.

6. Experience on the engineering tools and the preperation of technical report,




Ders Kitabi
(Textbook)

Electrical Machines Laboratory Manual
(Fotocopies can be obtained from copy center).

Diger Kaynaklar
(Other References)

1. Boduroglu, T. Elektrik Makinalari Deneyleri, ITU yayinlari, Istanbul, 1968.
2. Englemann, R.H., Middendorf, W.H., Handbook of Electric Motors, Marcel

Dekker, 1995.

Odevler ve Projeler

(Homework & Projects)

Her 6grenci asistan gbzetiminde yapmis oldugu deneylerin raporlarini bir hafta sonra
vermelidir.

After each laboratory session, an individually prepared lab report is due on the day of
next session.

Laboratuar Uygulamalari

(Laboratory Work)

Ogrencilere ders icerigindeki deneyler yaptirilacaktir.

The experiments given in the course description will be carried out with the students.

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %

(Activities) (Quantity)
Yil I¢i Sinavlari -
(Midterm Exams)

(Effects on Grading, %)

Kisa Sinavlar 10 20
(Quizzes)

Odevler - _
(Homework)

Projeler - -
(Projects)

Dénem Odevi/Projesi - N
(Term Paper/Project)

Laboratuar Uygulamasi 10 20
(Laboratory Work)

Diger Uygulamalar 10 20
(Other Activities)

Final Sinavi 1 40

(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Laboratuvar ve 06lgi aletlerinin tanitimi 1
2 Lab #1: Bir Fazh Transformatérde Esdeder Devre Parametrelerinin Belirlenmesi 1,2,3,5,6
3 Lab #2: Ug Fazli Asenkron Motorun Yiiklenmesi ve Esdeger Devre Elemanlarinin Belirlenmesi | 1,2,3,5,6
4 Lab #3: Tek fazli Asenkron Motor Ozegrilerinin Cikariimasi 1,2,4,5,6
5 Lab #4: Bilezikli Asenkron Motor Ozegrilerinin Cikarilmasi 1,2,4,5,6
6 Lab #5: Senkron Generatér Ozegrilerinin Cikariimasi 1,2,4,5,6
7 Lab #6: Senkron Motor Ozegrilerinin Cikariimasi 1,2,4,5,6
8 Lab #7: Ug fazli Asenkron Motorun Isinma Testi 1,2,4,5,6
9 Lab #8: Dogru Akim Motorunun Ozegrilerinin Cikarilmasi, 1,2,4,5,6
10 Lab #9:Eylemsizlik momentinin deneysel belirlenmesi 1,2,4,5,6
11 Lab #10: Ward - Leonard Grubu kullanilarak Dogru Akim Motorunun Hiz kontrolii 1,2,4,5,6
12 Degerlendirme
13 Degerlendirme
14 Deneyleri kagiranlar icin mazeret deneyleri
COURSE PLAN
Course
Weeks Topics Outcomes
1 Laboratory tour and introduction of laboratory equipment. 1
2 Lab #1: Equivalent-Circuit Parameters of a Single-Phase Transformer 1,2,3,5,6
3 Lab #2: Equivalent-Circuit Parameters of a three-Phase, Squarrel-Cage Induction Machine.| 1,2,3,5,6
4 Lab #3: Single Phase Induction Machine Characteristics 1,2,4,5,6
S Lab #4: Characteristics of Slip-Ring Induction Machine 1,2,4,5,6
6 Lab #5: Synchronous Generator Characteristics 1,2,4,5,6
7 Lab #6: Synchronous Motor Characteristics 1,2,4,5,6
8 Lab #7: Thermal Test of a Three-Phase Induction Motor 1,2,4,5,6
9 Lab #8: Direct-Current Motor Characteristics 1,2,4,5,6
10 Lab #9: Starting and Experimental Determination of Rotor Inertia 1,2,4,5,6
11 Lab #10: Speed Control of DC motors using Ward-Leonard System 1,2,4,5,6
12 Review Sessions
13 Review Sessions
14 Make-up week for students who miss laboratory sessions




Dersin Elektrik Miihendisligi Programiyla iligkisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1 (23
a | Matematik, temel bilim ve muhendislik bilgilerini kullanabilme X
b | Deney tasarlama, yapma ve istenilen bir sonuca ulasmak igin verileri analiz etme ve
yorumlayabilme
C | Belirli intiyaglara yonelik bir sistem veya sire¢ tasarlayabilme
d | Disiplinlerarasi takim galismasi yapabilme X
e | Mihendislik problemlerini tanimlama, formile etme ve ¢ézebilme X
f | Meslekte profesyonellik ve etik (ahlaki) sorumluluklari kavrama ve benimseme X
g | Etkin bir yazili ve s6zlu iletisim becerisine sahip olma X
h [ Muhendisligin kiiresel ve toplumsal etkilerini anlayacak genel bir kiiltir kazanma X
[ Hayat boyu 6grenmenin geregine ve 6grenme yetenegini kazanma X
j Giincel olaylar ve bu olaylarin miihendislik meslegi lizerine etkileri konusunda goéris sahibi olma, X
k | Elektrik mihendisligi uygulamalari icin gerekli yetenek, mihendislik yontemleri ve modern X
muhendislik araglarini kullanabilme,
I Elektrik mihendisligi uygulamalarina yonelik sistem tasarimi igin gerekli uygulamali elektronik, X
bilgisayar ve bilisim sistemleri alaninda yeterli bilgi.
1: Az, 2: Kismi, 3;: Tam
Relationship between the Course and Electrical Engineering Engineering Curriculum
Level of
Program Outcomes Contribution
1 2 3
a | an ability to apply knowledge of mathematics, science, and engineering X
b [an ability to design and conduct experiments in electrical engineering, as well as to analyze and
interpret data to reach an appropriate conclusion
C | an ability to design an electrical system, component, or process to meet desired needs
d | an ability to function on multi-disciplinary teams X
€ | an ability to identify, formulate, and solve electrical engineering problems X
f | an understanding of professional and ethical responsibility X
g | an ability to communicate effectively in both oral and written fashion X
h | the broad education necessary to understand the impact of engineering solutions in a global and X
societal context
i | A recognition of the need for, and an ability to engage in life-long learning X
| A knowledge of contemporary issues and their impact on engineering profession X
k | an ability to use the techniques, skills, and modern engineering tools necessary for electrical X
engineering practice
I a knowledge of applied electronics, computer and information systems to design and analyze X
complex systems for electrical engineering applications
1: Little, 2: Partial, 3: Full
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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