2023 - 2024 /| EMEK340 - Power Electronics / Power Electronics

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Power Electronics / Power Electronics

Ders Kodu / Course Code

EMEK340

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Giic elektronigi elemanlarini ve devrelerini tanimak

Getting to know power electronics components and circuits

igerigi / Content

Yariiletken gl elemanlari, konvertérler ve gesitleri, inverterler

Semiconductor power elements, converters and their types, inverters

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

1.Power electronics E. Mohan
2.Gug elektronigi O. Gurdal
3.Glg¢ elektronigi M Rashid

1.Power electronics E. Mohan
2.Gug elektronigi O. Gurdal
3.Gu¢ elektronigi M Rashid

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Ogr. Uyesi ilhan Garip




OGRENME GIKTILARI / LEARNING OUTCOMES

Temel gii¢ elamanlarini tanir Recognizes the basic power electronics elements
Konverter ve inverter devreleri tasarlayabilir Can design converter and inverter circuits

PWM sinyallerini elde etmeyi amacini bilir Knows the purpose of obtaining PWM signals
Siirme devreleri tasarlayabilir Can design driving circuits

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

. . Ogretim Yont - -
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/%gggi\rgz Methods On Hazirlik / Preliminary

Techniques

1 Gug¢ elektronigine Giris

Introduction to power electronics

Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary

Techniques

Gug elektronigi dersi ile ilgili genel bilgi verme, uygulama gruplarini
belirleme pn eklemli glic malzemelerinin gesitleri: gi¢ diyotu ve

2 transistorinin temel prensipleri ve calismasi, akim- gerilim
karakteristiklerinin cizimi

Giving general information about power Types of pn junction power
materials: basic principles and operation of power diode and
transistor, drawing of current-voltage characteristics electronics
course, determining application groups

Ogretim Yoéntem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
3 Tiristoriin tetikleme ve iletme agilan, tristorle faz kontrolU (1 ve 3
fazl), yike verilen gug, akim, voltaj durumu ve yik cesitleri
Trigger and conduction angles of thyristor, phase control with thyristor
(1 and 3-phase), power supplied to the load, current and voltage
status and load types
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁm;r\i(ﬁrgt:gi\éz Methods On Hazirlik / Preliminary
Techniques
4 Giic setlerinde pratik diyot ve SCR kontrol devreleri ile ilgili deneyler
(grup olarak)
Experiments on practical diode and SCR control circuits in power sets
(as groups)
. . Ogretim Yont . .
Teorik Dersler / Theoretical Uygulama Lab Tgl:(r:ill(rlrc\arils)l'rt‘asgi\rgz Methods On Hazirlik / Preliminary
Techniques
5 SCR faz kontrolii(1 ve 3 faz)ve ylke ¢esidine gore bunlarin voltaj

sekillerinin gizilmesi

How is the SCR connected to the circuit to provide ohmic and
inductive load speed control with an SCR, and how is the circuit set
up?
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Tristorlerin temel galisma prensipleri, akim-gerilim karakteristiklerinin
Gizimi
Basic working principles of thyristors, drawing of current-voltage
characteristics
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
2 Dogru Akim Devrelerinde Kalitenin Olglilmesi. Ug Fazli
Kontrolsiiz/Kontrolli Dogrultucular.
Measuring Quality in Direct Current Circuits. Three Phase
Uncontrolled / Controlled Rectifiers.
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Midterm Exam
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Triyaklarin temel ¢alisma prensipleri ve davranis sekilleri, triyakin
temel uygulamalarn
Basic working principles and behavior of triacs, basic applications of
triacs
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Tristor ile triyakin avantajlar ve dezavantajlari, diyakin ¢galismasi ve
ozellikleri
Advantages and disadvantages of thyristor and triac, operation and
features of diac
Teorik Dersler / Theoretical Uygul Lab Sl On Hazirik / Prelimi
eorik Dersler eoretica ygulama a Teknikleri/Teaching Methods n Hazirl reliminary
Techniques
11 SCR'li koprii redresor devresi olusturma ve bir DC motora yol verme

(uygulama yapilarak)

Creating a bridge rectifier circuit with SCR and starting a DC motor
(with practice)
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 DC motorlarda veya invertorlerde pals genisleme modilasyon ve faz
genisligi kontrolu
In DC motors or inverters: pulse expansion modulation and phase
width control
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Bir DC motor devresinde : parazit gidericilerinin fonksiyonu ve
calismasi (SSR-kati hal réleleri ve optik izolatérler)
In a DC motor circuit : function and operation of suppressors (SSR-
solid-state relays and optical isolators)
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Gug elemanlarinin sicaklik, asir gerilim ve asin akima karsi koruma
teknikleri
Protection techniques of power elements against temperature,
overvoltage and overcurrent
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Final sinavi
Final Exam
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 12.00 12.00
Bireysel Calisma / Self Study 14 3.00 42.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Final Sinavi / Final Examination 1 2.00 2.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 12.00 12.00
Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems 3 10.00 30.00
Proje Tasarimi /Y6netimi / Project Design/Management 2 10.00 20.00
Toplam / Total: 36 52.00 160.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 160.00/25.00 = 6.40 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 160.00 / 25.00 = 6.40 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

114 (115|116 |1.1.7 | 1.1.8 | 1.1.9 [1.1.10(1.1.11

1.Temel gli¢ elamanlarini tanir /
Recognizes the basic power
electronics elements

2.Konverter ve inverter
devreleri tasarlayabilir / Can
design converter and inverter
circuits

3.PWM sinyallerini elde etmeyi
amacini bilir / Knows the
purpose of obtaining PWM
signals

4.Surme devreleri
tasarlayabilir / Can design
driving circuits

Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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