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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Solar Thermal Applications / Solar Thermal Applications

Ders Kodu / Course Code

9105035122012

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Second Cycle / Second Cycle

Ders Akts Kredi / ECTS 8.00
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

Bu dersin amaci, (fosil ve yenilenebilir) enerji kaynaklar hakkinda 6n bilgi verip, sabit
gunes toplayicilari, glinesi izleyen yogunlastirici toplayicilar, diisiik sicaklikli giines isil
uygulamalari, glines enerijisi ile proses isisi Uretimi ve glines 1si gli¢ santralleri Gizerine
temel prensipleri ve uygulamalarn 6gretmektir.

The aim of this course is to give the background on energy resources (both fossil and
renewable energies) and to teach the basic knowledges and applications on stationary
collectors, sun-tracking concentrating collectors, low temperature solar thermal
applications, process heat generation with solar energy, and solar thermal power
plants.

igerigi / Content

Gunes enerjisinin tarihsel gelisimi; Sabit toplayicilar; Diizlemsel toplayicilan kullanan
dusuk sicaklik uygulamalari; Giinesi izleyen yogunlastirici toplayicilar; Endustriyel proses
1sisi; Gunes 1s1 gl¢ sistemi uygulamalari ve Giines enerjisi sistemleri icin modelleme ve
simulasyon yazilimlari.

A brief history of solar energy; Stationary collectors; Low temperature solar thermal
systems using flat plate collectors; Sun-tracking concentrating collectors; Industrial
process heat; Solar thermal power system applications and; Modelling and simulation
softwares for solar energy systems.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

1) Solar Energy Engineering: Processes and Systems, Soteris Kalogirou, Academic Press,
2009.
2) Solar Engineering of Thermal Processes, J.A. Duffie, W.A. Beckman, Wiley, 2006.

1) Solar Energy Engineering: Processes and Systems, Soteris Kalogirou, Academic
Press, 2009.
2) Solar Engineering of Thermal Processes, J.A. Duffie, W.A. Beckman, Wiley, 2006.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof. Dr. Mustafa GUNES




OGRENME GIKTILARI / LEARNING OUTCOMES

Sabit toplayicilar (diizlemsel toplayici, vakum borulu, karma parabolik) ve tretim yontemlerini bilmek,

Know the stationary collectors (flat plate, evacuated tube and compound parabolic) and their
production methods

Yogunlastirici toplayicilar (parabolik oluk, parabolik ¢canak, fresel ve heliostatlar) ve lretim
yoéntemlerini anlamak,

Understand the concentrating collectors (parabolic through, parabolic dish, frensel and heliostat field)
and their production methods

Sabit ve yogunlastirici toplayici kullanilan gok sayida giines isil uygulamalarini kavramak,

Comprehend the many solar thermal applications using stationary and concentrating collectors and

Giines enerjisi sistemlerinin modellenmesi ve simiilasyonunda kullanilan yazilimlarla tanismak.

Introduce to the many modelling and simulation softwares for solar energy systems

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE

2/8




Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Giris
Introduction
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Glnes enerijisinin tarihsel gelisimine genel bir bakig
A brief history of solar energy
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Duzlemsel toplayicilar
Stationary collectors: Flat plate collectors (FPCs)
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
. Diizlemsel toplayicilar ve uretimi
4 Diizlemsel toplayicilar lizerine sunum ve tartisma
Presentation and discussion on
Stationary collectors: Flat plate collectors (FPCs) flat plate collectors and their
production methods.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Duzlemsel toplayicilann kullanildigr disik sicaklik uygulamalari

Low temperature solar thermal systems using FPCs
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Dusuk sicaklik uygulamalari
6 Dizlemsel toplayicilarin kullanildigr dusiik sicaklik uygulamalar Uzerine 6rnek bir uygulamanin
tartisiimasi
Low temperature solar thermal systems using FPCs Discussion on a Iqw tgmperature
solar thermal application.
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
7 Vakum borulu toplayicilar, Karma toplayicilar
Evacuated tube collectors (ETCs), Compound parabolic collectors
(CPCs)
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Arasinav
Midterm
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Yogunlastiric toplayicilar: Parabolic - oluk tipi, Parabolic - canak tipi
Sun-tracking concentrating collectors: Parabolic through collectors
(PTCs), Parabolic dish reflectors (PDRs),
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Yogunlastirici toplayicilar: Frensel toplayicilar, Yansitici aynalar Yogunlastirici toplayicilar ve
Uretimi Uzerine sunum ve tartisma
Sun-tracking concentrating collectors: Frensel collectors, Heliostat Presentation and discussion on
field collectors (HFCs) concentrating collectors and their
production methods.
. . gretim Yont N -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Endustriyel proses isisi

Industrial process heat
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Gunes 1s1 gug sistemleri: Parabolik - oluk kolektorli sistemler Gines 1si gli¢ sistemleri Uizerine
ornek bir uygulamanin tartigiimasi
Solar thermal power systems: Parabolic through collector systems
. . Ogretim Yontem ve = _
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Giunes 1s1 gug sistemleri: Kule tipi gu¢ sistemleri Discussion on a solar thermal
power system application
Solar thermal power systems: Power tower systems Discussion on a solar thermal
power system application
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Gilines 1s1 gli¢ sistemleri: Parabolik - canak kolektorlu sistemler
Solar thermal power systems: Dish systems
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
Glnes enerijisi sistemleri icin modelleme yazilimlan Yazilimlar tizerine sunum ve
15 tartisma
Presentation and discussion on
. . . modelling and simulation
Modelling and simulation softwares for solar energy systems softwares for solar energy
systems
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
16 Yilsonu sinavi

Final Exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Nii)l/tlaér Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 50
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Ylizdesi / Contribution to Success Grade(%): 50

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
Son | S | Gaan o

(Hours) (Hour)
Okuma / Reading 14 1.00 14.00
Final Sinavi / Final Examination 1 2.00 2.00
Ara Sinav / Midterm Examination 1 2.00 2.00
Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems 10 4.00 40.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 30.00 30.00
Takim/Grup Calismasi / Team/Group Work 14 2.00 28.00
Bireysel Calisma / Self Study 14 3.00 42.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 40.00 40.00
Toplam / Total: 70 87.00 240.00

Dersin AKTS Kredisi = Toplam g Yiikii (Saat) / 30.00 (Saat/AKTS) = 240.00/30.00 = 8.00 ~ 8.00 / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 240.00 / 30.00 = 8.00 ~ 8.00

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.Sabit toplayicilar (diizlemsel
toplayici, vakum borulu, karma
parabolik) ve Uretim
yon_temlerlnl bilmek, / Know the 3 3 3 4 4 4 4
stationary collectors (flat plate,
evacuated tube and compound
parabolic) and their production
methods

2.Yogunlastirici toplayicilar
(parabolik oluk, parabolik
Ganak, fresel ve heliostatlar) ve
Uretim yéntemlerini anlamak, /
Understand the concentrating 3 3 3 4 4 4 4
collectors (parabolic through,
parabolic dish, frensel and
heliostat field) and their
production methods

3.Sabit ve yogunlastirici
toplayici kullanilan ¢ok sayida
glines isil uygulamalarini
kavramak, / Comprehend the 3 3 3 4 4 4 4
many solar thermal
applications using stationary
and concentrating collectors
and

4.Glnes enerijisi sistemlerinin
modellenmesi ve
simulasyonunda kullanilan
yazihimlarla tanigmak. / 3 3 4 3 3 3 3
Introduce to the many
modelling and simulation
softwares for solar energy
systems

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