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Dersin Tanimi

(Course Description)

Yenilenebilir enerji kaynaklar1 ve teknolojik giincel gelismeler, giines enerjisi, giines ve atmosfer
disindaki giines 1s1n1mi, giines 1smiminin atmosferi gecisi ve yeryiiziindeki giines 15mnimu,
elektromanyetik spektrum, absorpsiyon ve emisyon, Planck yasasi , Wien deplasman yasasi, Stefan-
Boltzmann formiili,opak malzemelerin 1s1mim karekteristikleri, Kirchoff yasasi, diiz giines toplayicilari
,s5aydam ortll, ara yiizeylerden yansima, gegirme ve yutma, yutucu ylzeyler, secici ylizeyler, toplayicilarin
1s1l analizi,toplayicilardaki enerji kayiplari,toplayict verimi, verim testi.

Renewable energy sources and recently developments in solar energy technologies, solar energy, sun and
solar radiation outside the atmosphere, passage of solar radiation through the atmosphere,terrestrial
irradition, electromagnetic spectrum, absorption and emission of radiation, Planck and Wien displacement
law, Stefan-Boltzmann Formula, radiation characteristics of opaque materials, Kirchoff law, reflection
from surfaces, flat solar collectors, transparent coatings. Reflection from interfaces. Transmission and
absorption. Anti-reflecting coating. Absorbing surfaces, selective surfaces, thermal analysis of collectors,
collector energy losses, collector efficiency, collector performance testing.

Dersin Amaci

(Course Objectives)

1.Bir toplayici iizerine diisen giines 151n1m miktarini hesaplayabilme

2.Bir diiz giines toplayicisin1 ve kisimlarini tanitmak, bdyle bir toplayicinin yapilist hakkinda
bilgilendirmek ve tasarimini yapabilmelerini saglamak

3. Optik ve termodinamik bilgilerini bir diiz giines toplayicisinda kullanabilme becerisi kazandirmak

1.To calculate the amount of radiation on a collector.

2.To introduce the flat plate solar energy collector and its parts. To teach the design and construction of
this type of collector

3.To transfer the knowledge of optics and thermodynamics on the use of flate plate collectors.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basartyla tamamlayan 6grenciler:

1.Yenilenebilir enerji kaynaklari, atmosfer disindaki ve yeryiiziine gelen giines 1siniminin hesaplanmasi
ve degisim nedenlerini tartisabilme
2. Bir giines toplayicisi lizerine diisen 1s1nim miktarini aylik,giinliik ve anlik olarak hesaplayabilme
3.Isimim yasalarini kullanabilme opak malzemelerin 151n1im 6zelliklerini hesapliyabilme
4. Diiz Giines toplayicilarinin saydam ortiilerindeki yansima ve gecirme 6zelliklerini belirleme
5..Yutucu yiizeylerin optik ve 1sisal 6zelliklerini hesaplayabilme
6.Diiz toplayicilarin 1s1l analizini yapabilme,verim hesaplayabilme
7. Depolanan termal enerji yi hesaplayabilme

becerilerini kazanir.

Students who pass the course will be able to:

1- Renewable energy sources,calculation of terrestrial and extra terrestrial solar radiation and,
discuss the causes of change in the solar radiation.

2- calculation of the momentary (instantaneous ), daily and monthly amount of
solar radiation.

3- effective usage of radiation law and calculation of radiation

characteristics.

4- calculation of transmission and reflection rates on transparent plates

of flat solar collectors.

5- calculation of optical and thermal characteristics of absorbing surfaces.

6- calculation of collector performance and thermal analysis.

7- calculation of stored thermal energy.




DERS PLANI

Hafta

Konular

DersinOg
renme
Ciktilan

Yenilenebilir enerji kaynaklari veteknolojik giincel gelismeler, giines enerjisi, giines enerjisinin ilk
uygulamalari, 1s1l uygulamalar, fotovoltaik uygulamalar

1

Giines ve atmosfer digindaki giines 1g1nimi, giines enerjisinin kaynagi giines sabiti ve
atmosfer disindaki giines 1siniminin spektral dagilimi.

1

Yeryuzune gelen giines 151n1mi, glines 1siniminin atmosferi gegisi, azalmasi, yutulmasi
sacilmasi

Atmosferin toplam ve spektral gegirme orani, 151n1m 6lgerler.
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Yatay diizleme gelen giines 1s1n1. Saatlik, giinliik ,aylik 151 ve diffiise bilesenleri

Egik diizleme gelen giines 151n1m1

Elektromanyetik spektrum,siyah cisim, 1sinin absorpsiyon ve emisyonu Planck yasasi , Wien deplasman
yasasi, Stefan-Boltzmann formiilii, 1g1n1m tablolari

Opak malzemelerin 1sinim karakteristikleri, absorpsiyon ve emisyon, Kirchoff yasasi, ylizeylerden yansitma.
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Diiz giines toplayicilari, saydam ortii, ara yiizeylerden yansima, gegirme ve yutma,
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Saydam 0rtii malzemeleri, yansitmayici kaplamalar.
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Yutucu yiizeyler, segici ylizeyler,yutma ge¢irme ¢arpimi
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Diiz toplayicilarin 1s1l analizi, toplayici 1s1 kayip katsayisi,etkin yutma gegirme
carpimi, toplayici 1s1 kayip faktorii,
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Toplayici verim testi ve tasarimi
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Giines enerjisinin depolanmast: Is1l enerji depolanmasi; hissedilir 1s1 depolamasi, gizli 1s1 depolamast
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COURSE PLAN

Weeks

Topics

Course
Learning
Outcomes

[

Renewable energy sources and recently developments in solar energy technologies, solar energy. first
applications of solar energy. Heat applications. photovoltaic applications.

1

Sun and solar radiation outside the atmosphere. Sources of solar energy. Solar constant. And spectral
distribution of the solar radiation outside the atmosphere.

1

Solar radiation reaching earth. Passage of solar radiation through the atmosphere. Depletion. Absorption.
Scattering.

1

Total and spectral transmission ratio of the atmosphere. Radiation gauges.

Solar radiation incident on horizontal plane. Beam and diffuse components of hourly,daily,montly.

Solar radiation on sloped surfaces

Electromagnetic spectrum. Black body. Absorption and emission of radiation Planck and Wien
displacement law. Stefan-Boltzmann formula. Radiation tables.

Radiation characteristics of opaque materials. Absorption and emission. Kirchhof law. Reflection from
surfaces.
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Flat solar collectors. Transparent plates. Reflection from interfaces. Transmission and absorption.
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Transparent coating materials. Anti-reflecting coatings.
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Absorbing surfaces. Selective surfaces. Transmittance-Absorptance product.




12

Thermal analysis of flat collectors. Collector heat loss coefficient. Effective transmission- absorption
product. Collector heat removal factor.

13

Collector performance testing and its design

14

Storing solar energy: Heat energy storage. Latent heat storage.

Dersin Fizik Miithendisligi Ogrenci Ciktilanylailiskisi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar)

Katki

Seviyesi

1] 2

3

Muhendislik, fen ve matematik ilkelerini uygulayarak karmasik muhendislik
problemlerini belirleme, formile etme ve ¢6zme becerisi.

Kiresel, kiltirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
saghk, guvenlik ve refahi goz oniline alarak ¢o6zim Ureten mihendislik tasarimi
uygulama becerisi.

Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Muihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
mihendislik ¢ézimlerinin kiresel, ekonomik, cevresel ve toplumsal baglamdaki
etkilerini géz 6niinde bulundurarak bilingli kararlar verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikgi ve kapsayici bir ortam yaratan, hedefler
belirleyen, gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma
yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak
icin mihendislik yargisini kullanma becerisi.

Uygun Ogrenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve
uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course toPhysics EngineeringStudent Outcomes

Program Student Outcomes

Level of

Contribution

1

2

3

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 X
5 leadership, create a collaborative and inclusive environment, establish goals, plan
tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and | X

6 |. . L .
interpret data, and use engineering judgment to draw conclusions.
2 An ability to acquire and apply new knowledge as needed, using appropriate learning X
strategies.
Scaling:1:Little, 2:Partial, 3:Full
Tarih (Date) Béliim onayi (Departmental approval)
11.03.2021 Fizik Mihendisligi Bolumi
(Department of Mathematics)
Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)
Ders Kitabi Renewable Energy Systems: Advanced Conversion Technologies and Applications,
(Textbook) Fang Lin Luo, Ye Hong, (CRC Press Taylor&Francis Group 2017)
Renewable Energy Technology Book; D.N. Naresh, Mohd. Mukhtar Alam, (B.Tech
8 semester, c2014)
Solar energy thermal processes ; J.Duffie, W.Beckman (John Wiley,2006,3.bask1)
Diger Kaynaklar Solar collectors : energy conservation, design, and applications; A. V. Killian
(Other References) (Nova Science Publishers, c2009)

Solar energy engineering : processes and systems; S. A. Kalogirou
(Elsevier/Academic Press, c2009)
Solar Energy Engineering; J.S.Hsieh (Prentice Hall,1986)

Iki haftada bir 6dev verilir (en az).
Odevler ve Projeler

(Homework & Projects) Homework assignments are given once in two weeks (minimum).

Laboratuvar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi Online link imkanlarinin kullanimlari

(Computer Usage) Usage of online link opportunities

Diger Uygulamalar

(Other Activities)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yil igi Sinavlar 1 20
(Midterm Exams)

Basari Degerlendirme Kisa Sinavlar 7 5
Sistemi (Quizzes)

Odevler
(Assessment Criteria) (Homework)

Projeler
(Projects)

Dénem Odevi/Projesi 1 15
(Term Paper/Project)

Laboratuvar Uygulamasi




(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)

40




