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Dersin Igerigi

(Course Description)

Laboratuar asistaninin gdzetiminde maksimum dort 6grenciden olusan deney gruplari deneyleri
gergeklestirecektir. Ogrenciler deney diizenegini kurma konusunda deneyim kazanacaklardir ve
dogrultucu, evirici, AA ve DA kiyicilari gibi farkli gii¢ elektronigi devreleri iizerinde standart testlerin
gergeklenmesi. Her 6grencinin deneye gelmeden dnce deney dokiimanini okumasi ve yapilacak deneyle
ilgili gerekli teorik alt yapiya sahip olmasi beklenmektedir. Yapilan deneye iligkin deney raporu bir
sonraki deney zamaninda teslim edilecektir.

Student groups of maximum four students will conduct experiments under the supervision of a laboratory
assistant. The students will gain hands-on experiences to setup experiments and perform standard tests on
various power electronics circuits such as rectifiers, inverters and AC- and DC- choppers. Each student is
expected to review the experiment documentation and necessary theoretical background related to that
experiment before coming to the laboratory. After each laboratory session, group report is due on the day
of next session.

Dersin Amaci

(Course Objectives)

1. Temel gii¢ elektronigi devre yapilarinin laboratuar ortaminda gergeklenerek gergek ¢aligma
kosullarinda performanslarmin belirlenmesi,

2. Deney kurma ve istenilen parametrelerin 6lgiilebilmesi i¢in test ekipmanlarinin kullanilmast,
3. Deney sonuglarindan elde edilen verilerin yorumlanarak deney raporunun olusturulmasi,

1. Use of semiconductor elements as a switching device in power converters,
2. Experiment setup and use of test equipments to measure desired parameters,

3. Preparing experiment report based on evaluation of experimental data.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan &grenciler;
1. Deney seti kurma ve gerekli 6l¢ii aletlerinin deney diizenegine baglanmasi,
I1. ideal anahtarlama elemanlari ve farkl: tipteki yar1 iletken giic anahtarlarinin karakteristikleri,
[11. Kontrollii ve kontrolsiiz dogrultucu yapilari
IV. Alternatif akim doniistiiriiciileri,
V. Algaltici (A sinifi) tipteki dogru akim kiyicilari,
VI. Evirici yapilari,

konularinda beceri kazanirlar.

Students who pass the course will be able to:
I. Gain hands-on experience about how to setup an experiment and using necessary measurement
equipments,

Il. Learn ideal switching elements and characteristics of various power semiconductor switches,
I11. Experience the operation of uncontrolled/controlled rectifiers,

IV. Evaluate performance of AC-AC converters,

V. Study buck type (class A) DC-DC converter,

\

Investigate inverter topologies.




Ders Kitab1 Laboratuvar deneylerine iliskin dokiimanlar ders internet sayfasindan elde edilebilir.
(Textbook) Documentations for each laboratory experiment will be available to download from course web page.
Diger Kaynaklar 1. D.W. Hart, Introduction To Power Electronics, Prentice Hall, 1997.

(Other References)

2. A. M. Trzynadlowski, Introduction to Modern Power Electronics, 1998, John Wiley & Sons Inc.

3. P.T.Krein, Elements of Power Electronics, Oxford, 1998.

4. N. Mohan, T. Undeland, W. Robbins, Power Electronics: Converters, Applications and Design,
2nd ed., 1995, John Wiley & Sons Inc.

5. M. H. Rashid, Power Electronics Circuits, Devices, and Applications, 2nd ed., Prentice Hall, 1993.

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalari

(Laboratory Work)

Temel gii¢ elektronigi devreleri olan dogrultucu, AA kiyici, DA kiyict ve eviricilerin ¢aligma
prensipleriyle ilgili olarak bes adet deney yapilacaktir.

Five experiments will be performed by students related with main power electronic circuits such as
rectifiers, AC choppers, DC choppers and inverters.

Bilgisayar Kullanimi

(Computer Use)

Devre analizi programlarindan PSPICE, PSIM, ORCAD ve Electronic Workbench kullanimi

deney raporlarinin hazirlanmasinda gerekmektedir.

Use of circuit simulation programs such as PSPICE, PSIM, ORCAD, Electronic Workbench,
etc. are required for preparing laboratory reports.

Diger Uygulamalar

(Other Activities)

Adedi
(Quantity)

Faaliyetler
(Activities)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlar
(Midterm Exams)

Kisa Smavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi 5 40
(Laboratory Work)

Diger Uygulamalar 5 20
(Other Activities)

Final Siawv1 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Kayaitlar ve laboratuar gruplarimin olusturulmasi, |
2 Laboratuvar turu, laboratuvar ekipmanlarinin tanitilmasi ve uyulmasi gereken kurallarin a¢iklanmasi, |
deneylerin giivenli yapilabilmesi i¢in prosediirler ve emniyet tedbirleri,
3 Deney 1: Yari iletken elemanlardan tristér ve MOSFET in akim-gerilim karakteristiklerinin incelenmesi I-11
4 Deney 1: Yari iletken elemanlardan tristér ve MOSFET in akim-gerilim karakteristiklerinin incelenmesi I-11
5 Deney 2: Kontrolsiiz ve kontrollii dogrultucular I-111
6 Deney 2: Kontrolsiiz ve kontrollii dogrultucular I-111
7 Deney 3: Alternatif akim kiyicilari I-IvV
8 Deney 3: Alternatif akim kiyicilar I-IvV
9 Deney 4: Dogru akim kiyicilari -V
10 Deney 4: Dogru akim kiyicilari 1-V
11 Deney 5: Eviriciler I-VI
12 Deney 5: Eviriciler I-VI
13 Telafi deneyleri I
14 Telafi deneyleri I
COURSE PLAN
Course
Weeks Topics Outcomes
1 Registration and formation of laboratory groups, I
2 Laboratory tour, introduction of laboratory equipment and explanations of rules, regulations and safety |
precautions,
3 Experiment 1: Investigation of voltage-current characteristics of thyristor and MOSFET power I-11
semiconductor switches
4 Experiment 1: Investigation of voltage-current characteristics of thyristor and MOSFET power I-11
semiconductor switches
5 Experiment 2: Uncontrolled and controlled rectifiers I-111
6 Experiment 2: Uncontrolled and controlled rectifiers I-111
7 Experiment 3: Alternating current choppers -1V
8 Experiment 3: Alternating current choppers I-IvV
9 Experiment 4: Direct current choppers -V
10 Experiment 4: Direct current choppers 1-V
11 Experiment 5: Inverters I-VI
12 Experiment 5: Inverters I-VI
13 Make-up experiments [
14 Make-up experiments I




Dersin Elektrik Miihendisligi Programiyla Iliskisi

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

Katki
Seviyesi

2 3

Matematik, temel bilim ve miihendislik bilgilerini kullanabilme,

X

(o

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

Belirli ihtiyaclara yonelik bir sistem veya siire¢ tasarlayabilme,

Disiplinler-arasi takim ¢alismasi yapabilme,

Miihendislik problemlerini tanimlama, formiile etme ve ¢6zebilme,

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

Etkin bir yazili ve s6zIii iletisim becerisine sahip olma,

Miihendisligin kiiresel ve toplumsal etkilerini anlayacak genel bir kiiltiir kazanma,

Hayat boyu 6grenmenin geregine ve dgrenme yetenegini kazanma,

Giincel olaylar ve bu olaylarin mithendislik meslegi iizerine etkileri konusunda goriis sahibi olma,

XXX

<M~ |—|TQ|=H|D|a|O

Elektrik miithendisligi uygulamalari i¢in gerekli yetenek, mithendislik yontemleri ve modern
miihendislik araglarini kullanabilme,

Elektrik miihendisligi uygulamalarina yonelik sistem tasarimi igin gerekli uygulamali elektronik,
bilgisayar ve biligim 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

X

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

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

Sl |=|o |a|o

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

f—

a knowledge of contemporary issues and their impact on engineering profession

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

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
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