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Dersin Ad1 Course Name
SIFIR ENERJILI BINALAR ZERO ENERGY BUILDINGS
Kodu Yariyih Kredisi AKTS Kredisi Ders Turi
(Code) (Semester) (Local Credits) (ECTS Credits) (Course Type)
Gz (Fall) 3.0 7.5 Yiksek Lisans
M.Sc.
Bélum / Program Enerji Enstitlst / Enerji Bilim ve Teknoloji Progranu
(Department/Program) . .
Energy Institute / Energy Science and Technology (EBT) Program
Dersin Trd Segmeli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) (English)
Dersin f¢erigi icerik

Enerji etkin bina kavrami ve tasarlama kriterleri; 1sitma, sogutma, havalandirma ve aydinlatma
sistemleri; Fotovoltaik, ruzgar turbini ve giines 1s1 sistemleri gibi yenilenebilir teknolojilerin
binalara entegrasyonu, maliyet analiz yontemleri ve Tiirkiye’de binalarda uygulanan mevzuat
konulari ders kapsaminda incelenecektir.

Description

The class is mainly focused on energy efficient building concept and design criteria; heating,
cooling, ventilation and lighting systems; Building integreted renewable systems such as
photovoltaic, wind turbine and solar thermal cost analysis methods and relevant legislation for
buildings in Turkey.

Amag:

1. Kendi enerjisini kendisi karsilayan “sifir enerji”li binalarin planlama kriterlerini temel
alarak, bir proje lizerinde arastirma ve uygulama ¢alismasi yaptirmak. Yapilan uluslararasi
ortaklikla ayni proje Uzerinde farkli cografi, kiiltiirel ve sosyal etkileri incelemek.

2. Enerji etkin bina sistemleri, yenilenebilir enerji teknolojileri ve bu sistemlerin binalara
entegrasyonu konularini 6gretmek.

3. Profesyonel hayatta insaat sektoriinde basarili is ortamlari yaratabilmek igin atilmasi
gereken adimlar ve degerlendirilmesi gereken firsatlar1 belirleyerek disiplinlerarasi ¢aligma
prensiblerini 6grencilere kazandirmak.

4. Bina sektdrindeki mevcut pazar gercekleri, satin alma egilimleri, tercih edilen tasarimlar,
finans olanaklar1 ve piyasa kosullarin1 6gretmek.

5. Cok yonlii arastirma gerektiren bu konularda basarili ¢oziimler gelistirebilmek i¢in; ¢ok
yonli bakig agilarinin, deneyimlerin ve analiz yontemlerini olusturulan cok disiplinli ekip
icersinde 6gretmek ve yapilan uluslarasi ortakliklarla degerlendirilmesini saglamak.




Obijectives

1. To examine a building project based on energy efficient design criteria to meet its own
energy "zero energy" building. This course is dedicated to high-level research and design
concerned with zero energy buildings. It will be carried out together with an international
colloboration to examine geografical, cultural and social diferences by working on a same
project.

2. To teach set of viable building system packages, renewable energy systems and their
integration possibilities into buildings.

3. To establish a “best practice” approach by setting an environment of multiple viewpoints,
experiences and analysis methodologies all within the context of team learning.

4. To teach the existing market developments, preferred designs, trends in buying and
preferred designs and financial market availability of funding. Clearly business principles
are practiced to show real investors the project is feasible and viable.

5. To teach analyzing the project within multi-disciplinary team and ensure that the
evaluation of international partnerships.The solution set for this type of project requires
multiple viewpoints, experiences and analysis methodologies all within the context of team
learning.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9

adet

Dersin Ogrenme Ciktilari

Bu dersi basariyla tamamlayan yiiksek lisans 6grencileri asagidaki konularda bilgi, beceri ve
yetkinlik kazanirlar;

1. Sifir enerjili bina planlama Kriterlerini 6grenerek, farkli cografi ve sosyal bolgelerin
enerji etkin bina tasarimi iizerindeki etkilerini anlayacaklardir.

2. Disiplinleraras1 ¢aligma prensiplerini 6grenecek, grup igerisinde zamani verimli
kullanarak, yeni teknolojilerin kullanildigi ¢evre ile uyumlu enerji verimli bina onerileri
gelistirebileceklerdir.

3. Enerji iiretimi ve giivenligi, 1sitma, sogutma, iklimlendirme, aydimnlatma gibi enerji
tilketim tesisatlart i¢in gegerli sistem paketlerini tasarlamay1 6greneceklerdir.

4. Binalara entegre edilebilecek fotovoltaik, riizgar tirbini gibi yenilenebilir enerji
teknolojilerini 6grenecek, sistemlerin binalara entegrasyonu konusunda kendi projelerini
gelistirerek gerekli enerji ve maliyet analizlerini yapabileceklerdir.

s

5. Bina ingaat siiresini ve maliyeti azaltarak tasarrufu artiracak “insaat yapim teknikleri’
oOnerileri hazirlayabileceklerdir.

6. Finansal agidan riski azaltacak planlama modelleri olusturabileceklerdir.

7. Bina sektdrindeki mevcut mevzuata hakim olacak ve mevzuatta yapilabilecek yenilikler
konusunda kendi 6nerilerini ortaya koyabileceklerdir.

8. Projelerde gelistirdikleri 6nerileri en etkili bigimde sunma tekniklerini 6greneceklerdir.

Course Learning Outcomes

M.Sc. students who successfully pass this course gain knowledge, skills and proficiency in the
following;

1. To learn zero-energy building design criteria as well as understanding of different
geographical and social area’ effects on energy-efficient building design.




2. To learn the principles of interdisciplinary work within the group by using time
efficiently to develop proposals on environmentally friendly energy-efficient buildings
that new technologies are integrated.

3. To learn to design a set of viable system packages for power production &
security,heating, cooling, air-conditioning and lighting system

4. To learn building integrated renewable energy technologies such as photovoltaic, wind
turbines as well as their integration into buildings by developing their own projects with
necessary energy and cost analyzes.

5. To prepare proposals about “construction plans” to increase efficiency by reducing the
time & cost of the building construction period.

6. To develop a new form of financing to make building less risky and more stable
financially.

7. To learn the current legislation about building sector and determine what changes to
municipal code will enhance the development and saving energy.

8. To learn the most effective presentation tecniques to represent their proposals.

Ders Kitabi
(Textbook)

Diger Kaynaklar
(Other References)

Maddeler halinde en ¢cok 5

adet

1. Sayigh, AM.M., Sala, M., Galio, C., Architecture-Comfort and Energy, Elsevier,
1994

2. B. Stein and J.S. Reynolds, Mechanical and Electrical Equipment,
(9th Edition), Wiley, John&Sons, New York, 1999.

3. G.J. Levermore, Building Energy Management Systems, (2nd Edition),
Routledge, 2000.

4. P. Tymkow, S. Tassou, M. Kolokotroni, H. Jouhara, Building Services Design for
Energy Efficient Buildings, Routledge, 2013

5. D. Matthews, Innovations in Energy: Efficient Technologies for Buildings (Energy
Science, Engineering and Technology), Nova Science Pub Inc., 2012

Odevler ve Projeler

(Homework &
Projects)

Ogrenciler dengeli bir sekilde boliinmiis gruplara ayrilarak en iyi tasarim ve uygulama planini
olugturmak i¢in yarigsacaklardir. Egitmen, her bir grubun kendi aralarinda uyumlu igbirligi
saglayarak giincel teknolojileri ve pazar taleplerini yakalayacak ¢6ziimler Uretmeleri igin
yonlendirmelerde bulunacaktir. Her grubun ortaya koyacagi ¢oziimler ITU ve yurtdisindaki
iiniversitede ayr1 ayr1 olusturulacak uzmanlar tarafindan degerlendirilecektir.

Donem sonunda yapilan ¢aligsmalar poster ve sunum olarak Enerji Enstitlisii blinyesinde
degerlendirilerek, yurdigindaki gruba gonderilecektir. Bu yolla projeler karsilastirilarak farkli
cografi ve sosyal kosullarin proje iizerindeki etkileri tartisilacaktir.

Students will be divided into balanced teams to produce the best design and business plan as a
competition. Instructor will coach each group through the problem statement and creative
process to produce an outstanding design collaboration that can be met with current
technology and market demands. Both team's outputs will be judged by an outside panel of
experts and stakeholders.

At first, the final results of the projects will be evaluated within Energy Institute of Istanbul
Technical University as an oral and poster presentations at the end of the semester and then
will be sent international collaborator. In this way, projects will be discussed by comparing
the effects of different geographical and social conditions.



http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Paul%20Tymkow&ie=UTF8&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Savvas%20Tassou&ie=UTF8&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_3?_encoding=UTF8&field-author=Maria%20Kolokotroni&ie=UTF8&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_4?_encoding=UTF8&field-author=Hussam%20Jouhara&ie=UTF8&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=David%20I.%20Matthews&ie=UTF8&search-alias=books&sort=relevancerank

Laboratuar
Uygulamalar:

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar | Ders istanbul Teknik Universitesi Enerji Enstitiisii ve yurtdisindaki bir iiniversiteyle ortak
yuritilecek, bdylece farkli cografi konumlarin, sosyal ve kiiltiirel yapilarin projede
(Other Activities) olusturacag farkliliklar karsilastirilacaktir.

ITU ve uluslararas: ortaklar arasindaki baglantt ITU Uzaktan Egitim Merkezi nden (UZEM)
faydalanilarak yapilacaktir.

This course will be carried out togerther with Energy Institute of Istanbul Technical University
and an international colloborator. In this way, projects will be discussed by comparing the
effects of different geographical and social conditions.

The connection between groups of ITU and international colloborator will be establish by
utilizing the Distance Learning Center of ITU.

Basan Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Degerlendirme (Activities) (Quantity) (Effects on Grading, %)
Sistemi Y1l ici Smavlar 1 % 20

(Midterm Exams) (20 %)
(Assessment Criteria) Derse Devam %10

(Attendance) (10 %)

Odevler

(Homework)

Projeler

(Projects)

Donem Odevi/Projesi 1 % 30

(Term Paper/Project) Poster %10, Sunum %20

(30 %)

Laboratuar Uygulamasi

(Laboratory Work)

Diger Uygulamalar

(Other Activities)

Final Sinavi 1 %40

(Final Exam)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Diinya’dan ve Tiirkiye’den orneklerle enerji etkin bina kavrami (Gruplarin olusturulmasi) 1
2 Enerji etkin bina tasarlama kriterleri (Gruplararasi is plani) 1,2
3 Enerji etkin 1sitma, sogutma ve havalandirma sistemleri (Gruplarin proje iizerinde 1,2,3
arastirma konularmin belirlenmesi
4 Enerji etkin aydinlatma sistemleri (Grup ¢aligmalar1) 1,2,3
5 Binalara entegre olabilecek yenilenebilir enerji teknolojileri (Grup ¢alismalar) 12,34
6 Yenilenebilir enerji teknolojilerinin binalara entegrasyon teknikleri (Grup ¢aligmalari) 12,34
7 Yil i¢i degerlendirme - Grup sunumlari 12,34
8 Binalarda enerji etkin ingaat yapim yontemleri (Grup ¢aligmalari) 1,2,3,45
9 Maliyet analiz yontemleri (Grup galismalarr) 1,2,3,45,6
10 Turkiye’de binalar igin uygulanan mevzuat (Grup ¢alismalart) 1,2,3,4,5,6,7
11 Fotovoltaik sistemlerin binalara entegrasyonu 6rnek ¢alismasi 1,2,3,4,5,6,7,8
12 Rizgar enerjisi sistemlerinin binalara entegrasyonu érnek ¢alismasi 1,2,345,6,7,8
13 Giines enerjisi 1s1 sistemlerinin binalara entegrasyon uygulamasi - Proje grup ¢alismalari 1,2,3,4,5,6,7,8
14 Binalarin enerji tasarruf potansiyellerinin analizi - Final poster ve sunum hazirlig 1,2,3,4,5,6,7,8
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction of energy efficient building concept with examples from Turkey and the World 1
2 Basic design principles for energy efficient building design 1,2
3 Energy efficient heating, cooling and air-conditioning systems 1,23
4 Energy efficient lighting systems 1,234
5 Renewable technologies into 1,234
6 1,234
Integration concepts of renewable technologies into buildings
7 Midterm - Presentations 1,2,34
8 Construction methods for residential buildings 1,2,3,45
9 Cost analysis methods 1,2,3,45,6
10 Regulations applied for residential buildings in Turkey 1,2,3,4,5,6,
7
11 Building integrated Photovoltaic Systems- group work 1,2,3,4,5,6,
7,8
12 Building Integrated Wind Turbine - group work 1,2,3,4,5,6,
7,8
13 Building Integrated Solar Thermal — Group work 1,2,3,4,5,6,
7,8
14 Final energy performans analysis- Preparation for final oral and poster presentationGroup 1,2,3,4,5,6,
works for projects- Preparation of oral presentation and final poster 78




Dersin “Enerji Bilim ve Teknoloji Yiiksek Lisans Program”Ciktilariyla iliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

3

Lisans diizeyi yeterliliklerine dayali olarak, alaninin iligkili oldugu disiplinler arasi etkilesimi
kavrayabilme, ilgili program alaninda bilgilerini uzmanlk diizeyinde gelistirebilme ve
derinlestirebilme (bilgi).

+

Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri kullanabilme, farkli
disiplin alanlarindan gelen bilgilerle biitlinlestirip yorumlayarak yeni bilgiler olusturabilme ve
karsilasilan sorunlari aragtirma yontemlerini kullanarak ¢6ziimleyebilme (beceri).

Alanu ile ilgili uzmanlik gerektiren bir ¢alismayi, bilgi ve becerilerini elestirel bir yaklagimla
degerlendirip, 6grenmesini yonlendirerek, bagimsiz olarak ytiriitiip, karsilasilan ve
ongoriilemeyen karmasik sorunlarin ¢6z{imii i¢in yeni stratejik yaklasimlar gelistirerek
sorumluluk alip, liderlik yaparak ¢oziim iiretebilme (Bagimsiz Calisabilme, Sorumluluk Alabilme
ve Ogrenme Yetkinligi).

Alamndaki giincel gelismeleri ve kendi ¢alismalarim, nicel-nitel veriler ile destekleyerek, gerekli
diizeyde bilgisayar yazilim ile birlikte bilisim ve iletisim teknolojilerini kullanarak, sosyal
iligkileri ve bu iligkileri yonlendiren normlari elestirel bir bakis agisi ile de inceleyerek gelistirip
ve gerektiginde degistirerek alanindaki ve alan digindaki gruplara, yazili, s6zIlu ve gorsel olarak
sistemli bicimde aktarabilme (Iletisim ve Sosyal Yetkinlik).

Bir yabanci dili en az Avrupa Dil Portfoyii B2 genel diizeyinde kullanarak sozlii ve yazili iletisim
kurabilme, kendi ¢alismalarini, alanindaki uluslararasi platformlarda, yazili, sézlii ve/veya gorsel
olarak aktarabilme (lletisim ve Sosyal Yetkinlik).

Vi.

Alanu ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi agamalarinda
toplumsal, bilimsel, kiiltiirel ve etik degerleri gdzeterek denetleyebilme, bu degerleri 6gretebilme,
ilgili konularda strateji, politika ve uygulama planlari gelistirebilme ve elde edilen sonuglari,
kalite siiregleri ¢ergevesinde degerlendirebilme, 6ziimsedigi bilgiyi, problem ¢ézme ve/veya
uygulama becerilerini, disiplinlerarasi ¢calismalarda kullanabilme (Alana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and “Energy Science and Technology M.Sc. Program”

Program Outcomes

Level of

Contribution

1

2

3

Grasping interdisciplinary interaction related to one’s area and developing and intensifying the
current and high knowledge in that area based upon the competency in graduate level
(knowledge).

+

By means of ability to use theoretical and practical information related to one’s area, to
combine and interpret them with information from different disciplines producing new
information and solving the faced problems by related searching methods (skill).

By means of the ability to critically analyze knowledge, skills and also a study related to one’s
area that requires expertise on that area, directing and continuing independently, developing
new strategies for the problems that are not foreseen and taking the responsibilities together
with fulfilling the leader role, the ability to produce solutions for that problems (competence to
work independently, competence to take responsibility, competence to learning).

By means of the ability to promote current development and studies by supporting with
qualitative and quantitative data and to use computer software together with information and
communication technologies with a required level, critical analyzing, developing and altering,
if required, social relationships and the norms directing these relationships, establishing written
oral and visual communication with groups within one’s or different fields (communication and
social competency).

Proficiency in a foreign language —at least European Language Portfolio B2 Level- and
establishing written, oral and visual communication with that language for presenting one’s
studies in the international environment (communication and social competency).

Vi.

By means of the ability to inspect the steps like gathering, interpreting, implementing and
announcing related data with the one’s area by overseeing scientific, cultural and ethical
norms, teaching these norms, developing strategy, policy and action plans in related subjects
and evaluating the obtained results by making the use of quality processes, using the gathered
information and solving problems and/or implementation skills in the interdisciplinary

strategies (area specific competency).

1: Little, 2. Partial, 3. Full




