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COURSE CATALOGUE
Course Name Electromechanic Energy Conversion Systems
Cod S ¢ Local ECTS Course Implementation, Hours/Week
ode emester Credits Credits Theoretical Tutorial Laboratory
MEK302 6 3 4 2 0 2
Department/Program | Mechatronics Engineering
Course Type Compulsory Course Language \ Turkish
Course Prerequisites | None
Basic Engineering Engineering .
ggzgﬁtc;;egory by Sciences Science Design General Education
’ - 30% 70% -

Course Description

Principles of magnetic circuits, transformators, machines and generators, synchronous
machines and generators, induction machines, special machines, renewable energy
production.

Course Objectives

To give information about conversion of electrical energy into mechanical energy and
vice versa using electromagnetic fields, to explain different machines and generators,
working principles, to build basis for more advanced studies in electrical machines and
to introduce renewable energy resources.

Course Learning
Outcomes

The students who take the course will be able to;

I.  Can explain the transformation of electrical energy into mechanical energy or
vice versa using electromagnetic fields.

Il.  Explain the operation of DC motors and generators and analysis.
I1l.  Explain the operation of transformers.
IV.  Know the operation of induction machines and generators.
V.  Know the basic principles of renewable alternate current energy production.

Textbook

l. S. J. Chapman, Electric Machinery Fundamentals, 2005.
Il.  E. Fitzgerald, C. Kingsley, S. D. Umans, Electric Machinery, 2003.
I1l.  B.S. Guru, H. R. Hiziroglu, Electric Machinery and Transformers, 2001.

Other References None

Homework &

Projects 2 Homework

Laboratory Work 7 Laboratory Work

Computer Use If Necessary

Other Activities None
Activities Quantity Effects on Grading, %
Midterm Exam 1 30%
Quizzes 2 5%
Homework 2 10%

Assessment Criteria | Projects - -
Term Paper/Project - -
Laboratory Work 1 5%
Other Activities - -
Final Exam 1 50%




Course Plan

Weeks

Topics

Course Outcomes

Magnetic field, magnetic circuits, voltage/power induction

Basic transformator theory, equivalent circuit, open circuit and
short circuit analysis, yield and phase analysis

Three phase transformators

Basics of electromechanical energy conversion, classification of
machines

DC and AC machines concepts

Foundations of DC machine, voltage/torque induction, turn,
winding, power loss and analysis

~

Start to DC motors, DC generators

(o]

Midterm Exam

Fundamentals of AC machines, rotating magnetic field,
magnetic tensile strength and distribution of flux

10

Induction of voltage/torque, power flow and losses

11

Multi phase synchronous generators, speed, equivalent circuit,
phasor diagram, power and torque analysis, transient, the
operation of synchronous motors

12

Induction motors, equivalent circuits, power, torque, velocity
analysis, start to motor, induction generator

13

Special machines: Single phase induction motors, single phase
synchronous motors, step motors, brushless DC motors
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14

Wind power generator systems / Solar power generator systems

15

Final Exam

16

Final Exam

Relationship between the Course and Program

Program Outcomes

Level of Contribution

An ability to identify, formulate, and solve complex engineering problems by
applying principles of engineering, science, and mathematics

X

An ability to apply engineering design to produce solutions that meet
specified needs with consideration of public health, safety, and welfare, as
well as global, cultural, social, environmental, and economic factors

X

An ability to communicate effectively with a range of audiences

An ability to recognize ethical and professional responsibilities in
engineering situations and make informed judgments, which must consider
the impact of engineering solutions in global, economic, environmental, and
societal contexts

An ability to function effectively on a team whose members together provide
leadership, create a collaborative and inclusive environment, establish goals,
plan tasks, and meet objectives

An ability to develop and conduct appropriate experimentation, analyze, and
interpret data, and use engineering judgment to draw conclusions

An ability to acquire and apply new knowledge as needed, using appropriate
learning strategies

Lecturer

Assist. Prof. Dr. Halit YAHY A

Date

03.05.2024
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Dersin Ad1 Elektromekanik Enerji Doniigiim Sistemleri
. AKTS Ders Dagilimi, Saat/Hafta
Kodu Yaryih Kredisi Kredisi Teorik Uygulama Laboratuvar
MEK302 6 3 4 2 0 2

Boliim/Program Mekatronik Miihendisligi
Dersin Tiirii Zorunlu | Dersin Dili | Tiirkge
Dersin Onkosullar Yok

s - Temel Miihendislik Insan ve Toplum
Egzlr(l;igseirg/ge Gore Temel Bilim Miihendislik Tasarimi Bilim

gortst 7 - 30% 70% :

Dersin Igerigi

Manyetik devrelerin prensipleri, transformatdrler, DA makineler ve jeneratorler,
eszamanli makineler ve generatorler, indiiksiyon makineleri, 6zel amagli makineler,
yenilenebilir enerji tiretimi

Dersin Amaci

Elektromanyetik alanlar kullanarak elektrik enerjisinin mekanik enerjiye doniigiimii ve
tersi doniisiim hakkinda bilgi vermek, degisik makine ve generatdrleri, bunlarin galigma
prensiplerini agiklamak, elektrik makineleri konusunda ileri caligmalara temel
olusturmak ve yenilenebilir enerji kaynaklarini tanitmaktir.

Dersin Ogrenme
Ciktilar

Bu dersi alan 6grenciler;

I.  Elektromanyetik alanlar kullanarak elektrik enerjisinin mekanik enerjiye
doniisiimiinii ya da tersini agiklar.

. DC motorlarin ve generatorlerin ¢aligmasini agiklayabilir ve analiz yapar.
Ill.  Transformatorlerin galigmasini agiklar.
IV.  Indiiksiyon motorlarin ve generatdrlerin ¢aligmasini agiklar.

V.  Yenilenebilir alternatif akim enerji {iretiminin temel prensiplerini bilir.

Ders Kitabi I.  S.J.Chapman, Electric Machinery Fundamentals, 2005.
Il.  E. Fitzgerald, C. Kingsley, S. D. Umans, Electric Machinery, 2003.
Il.  B.S. Guru, H. R. Hiziroglu, Electric Machinery and Transformers, 2001.
Diger Kaynaklar Yok
Odevler ve Projeler | 2 Odev
Laboratuvar
Uygulamalari 7 Labaratuvar Uygulamast
Bilgisayar Kullanimi | Eger Gerekliyse
Diger Uygulamalar | Yok
Faaliyetler Sayisi Degerlendirmedeki Katkisi, %
Y1l Ici Siavlari 1 30%
Kisa Sinavlar 2 5%
Basar1 Odevler 2 10%
Degerlendirme Projeler - -
Sistemi Dénem Odevi/Projesi - -
Laboratuvar Uygulamasi 1 5%
Diger Uygulamalar - -
Final Sinavi 1 50%




Ders Plam

Hafta Konular Dersin Ciktilar1

Manyetik alan, manyetik devreler, gerilim/kuvvet indiiksiyonu

Temel transformatdr kurami, esdeger devreler, agik devre ve
kisa devre analizi, verim ve fazor analizi

Uc fazli transformatorler

Elektromekanik enerji doniisiimiiniin temelleri, makinalarin
siniflanmasi

DC ve AC makine kavramlari

DC makine temelleri, gerilim/tork indiiksiyonu, ¢evirme, sarim,
gii¢ kaybi1 ve analizi

~

DC motor yol verme, DA generator

(o]

Ara Sinav

AC makinelerin temelleri, donen manyetik alanlar, manyetik
cekme kuvveti ve aki dagilimi

10

Gerilim/tork indiikleme, gii¢ akis1 ve kayip

11

Cok fazli eszamanli generatdrler, hiz, esdeger devre, fazor
diyagram, gii¢ ve tork analizi, Gegici durum, eszamanli
motorlarin ¢aligmasi

12

Indiiksiyon motorlar, esdeger devreler, gii¢, tork, hiz analizi,
motor baglatma, indiiksiyon generator

13

Ozel makineler: Tez fazli indiiksiyon motorlar, tek fazli
eszamanli motorlar, adim motorlari, firgasiz DC motor

I—-1-1v

14

Riizgar gii¢ generator sistemleri / Giines gii¢ generator sistemleri

15

Final Sinavi

16

Final Sinavi

Dersin Programla iliskisi

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

Katki Seviyesi

Miihendislik, bilim ve matematik ilkelerini uygulayarak karmasik miihendislik
problemlerini tanimlama, formiile etme ve ¢6zme becerisi

X

Halk sagligi, giivenligi ve refahinin yani sira kiiresel, kiiltiirel, sosyal, ¢evresel
ve ekonomik faktorleri dikkate alarak belirli ihtiyaglart karsilayan ¢oziimler
tiretmek i¢cin mithendislik tasarimini uygulama becerisi

X

Cesitli izleyicilerle etkili iletisim kurma becerisi

Miihendislik durumlarinda etik ve profesyonel sorumluluklari tanima ve
mithendislik ¢oziimlerinin kiiresel, ekonomik, c¢evresel ve toplumsal
baglamlardaki etkisini dikkate almasi gereken bilgiye dayali kararlar verme
becerisi

Uyelerinin birlikte liderlik sagladigi, isbirlikci ve kapsayici bir ortam yarattigi,
hedefler belirledigi, gorevleri planladigi ve hedefleri karsiladig: bir ekipte etkin
bir sekilde ¢alisabilme becerisi

Uygun deneyler gelistirme ve yiirlitme, verileri analiz etme ve yorumlama ve
sonuglara varmak i¢in mithendislik yargisin1 kullanma becerisi

Uygun 6grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve
uygulama becerisi

Dersi Veren Ogretim Uyesi | Dr. Ogr. Uyesi Halit YAHYA

Tarih

03.05.2024




