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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Photovoltaic Systems / Photovoltaic Systems

Ders Kodu / Course Code

9105035912010

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Second Cycle / Second Cycle

Ders Akts Kredi / ECTS 7.00
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

1

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Dersin amaci fotovoltaik sistemlerin modellenmesinin, analizinin ve tasariminin
ogretilmesidir.

Teaching the modeling, analyzing, and designing of photovoltaic power systems.

igerigi / Content

Giris, fotovoltaik sistemler ve temel terimler
Fotovoltaik uygulamalara genel bir bakis
Spektral yanit ve kisa devre akimi

Gunes pillerinin elektriksel karakteristigi
Fotovoltaik dizi, modil, ve generator, Depolama sistemlerinin modellenmesi
PV modiil, ylk, ve batarya baglantisi

Gii¢ elektronigi aray(izlerinin modellenmesi
Otonom fotovoltaik sistemler

Sebekeye bagl fotovoltaik sistemler
Fotovoltaik dizilerin optimum kullanimi
Hibrid fotovoltaik sistemler

Fotovoltaik uygulamalar

Introduction to photovoltaic systems and terminology with basic definitions
Photovoltaic applications overview

Spectral response and short circuit current

Electrical characteristics of the solar cell. Solar cell arrays, PV modules and PV arrays
Interfacing PV modules to loads and battery modelling

Modelling of storage systems

Power conditioning and inverter modelling

Standalone PV systems

Grid-connected PV systems

Optimized use of PV arrays

Hybrid photovoltaic systems

Photovoltaic system applications

Onerilen Diger Hususlar /
Recommended Other
Considerations

Derste Matlab/Simulink programi kullanilacaktir.

Matlab/Simulink is used in the course.

Staj Durumu / Internship Status

Yok

None




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

DERS KITABI:

1. Masters,G.M.: Renewable and Efficient Electric Power Systems, John
Wiley&Sons,2004.

2. Djamila Rekioua, Ernest Matagne, Optimization of Photovoltaic Power Systems
Modelization, Simulation and Control, Springer, 2012.

3. R. Messenger, J. Ventre, Photovoltaic Systems Engineering, 2nd ed., CRC Press, 2004
4. L. Castaner, S. Silvestre, Modeling Photovoltaic Systems Using PSpice, John
Wiley&Sons, 2002

5. John Twidell, Tony Weir, “Renewable Energy Sources” Taylor and Francis, 2005
6. Thomas Markvart, “Solar Electricity”, John Wiley&Sons Ltd. 2000.

7. Mukund R. Patel, “Wind and Solar Power Systems”, CRC pres, 1999

8. llgili yayinlanmis makaleler.

TEXT BOOK:

1. Masters,G.M.: Renewable and Efficient Electric Power Systems, John
Wiley&Sons,2004.

2. Djamila Rekioua, Ernest Matagne, Optimization of Photovoltaic Power Systems
Modelization, Simulation and Control, Springer, 2012.

3. R. Messenger, J. Ventre, Photovoltaic Systems Engineering, 2nd ed., CRC Press,
2004

4. L. Castaner, S. Silvestre, Modeling Photovoltaic Systems Using PSpice, John
Wiley&Sons, 2002

5. John Twidell, Tony Weir, “Renewable Energy Sources” Taylor and Francis, 2005
6. Thomas Markvart, “Solar Electricity”, John Wiley&Sons Ltd. 2000.

7. Mukund R. Patel, “Wind and Solar Power Systems”, CRC pres, 1999

8. Related published papers.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof. Dr. Engin Karatepe

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Fotovoltaik sistemlerin modellenmesi Modelling of photovoltaic systems

2 Fotovoltaik sistemlerin temel bilesenleri ve parametreler Basic components and parameters of photovoltaic systems
3 Fotovoltaik sistemlerin performans analizi Analysis of the performance of photovoltaic systems

4 Fotovoltaik sistemin tasarimi Design a complete photovoltaic system

5 Fotovoltaik sistemin boyutlandiriimasi Photovoltaic system sizing procedures

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Fotovoltaik uygulamalara ve glincel arastirma konularina genel bir
bakis
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Fotovoltaik sistemler ve temel terimler
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Spektral yanit ve kisa devre akimi
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Gines pillerinin elektriksel karakteristigi
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 PV modil, ylk, ve batarya baglantilan
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Giig elektronigi arayiizlerinin modellenmesi
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Depolama sistemlerinin modellenmesi
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Otonom fotovoltaik sistemler
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 ARA SINAV
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Fotovoltaik dizilerin optimum kullanimi
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Sebekeye bagli fotovoltaik sistemler
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Fotovoltaik sistemler ve sebeke kodlari
Ogretim Yontem ve - o
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Hibrid fotovoltaik sistemler
Ogretim Yontem ve . o
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Fotovoltaik uygulamalar ve érnekler
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities ] Percentage of
Number - A
Contribution (%)
Ara Sinav / Midterm Examination 1 50
Proje Sunma / Project Presentation 1 50
Toplam / Total: 2 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of
Contribution (%)
Proje Sunma / Project Presentation 1 50
Final Sinavi / Final Examination 1 50
Toplam / Total: 2 100
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:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total

ST EHAL LT TS Number | Duration Work Load

(Hours) (Hour)
Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems 5 15.00 75.00
Proje Hazirlama / Project Preparation 1 25.00 25.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 25.00 25.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 30.00 30.00
Makale Yazma / Writing Paper 1 20.00 20.00
Toplam / Total: 23 118.00 217.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 217.00/30.00 = 7.23 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 217.00/ 30.00 = 7.23 ~

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Learning Outcomes 1111112 (113|114 (115|116 | 1.1.7

1.Fotovoltaik sistemlerin
modellenmesi / Modelling of 5 5 4 5 5 4 5
photovoltaic systems

2.Fotovoltaik sistemlerin temel
bilesenleri ve parametreler /
Basic components and 4 4 4 5 4 4 4
parameters of photovoltaic
systems

3.Fotovoltaik sistemlerin
performans analizi / Analysis of
the performance of
photovoltaic systems

4.Fotovoltaik sistemin tasarimi /
Design a complete photovoltaic 5 5 4 5 5 5 5
system

5.Fotovoltaik sistemin
boyutlandiriimasi / Photovoltaic 5 5 5 4 5 4 5
system sizing procedures

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