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Dersin Ad1 Course Name
Veri Merkezlerinde Sogutma ve iklimlendirme Cooling and Air-Conditioning in Data Centers
Kodu Yariyih Kredisi AKTS Kredisi Ders Seviyesi
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Course Level)
BLUS523/ Giliz/Bahar 3 7,5 Y.L.
BLU523E (Fall/Spring) (M.Sc.)

Lisansiistii Program
(Graduate Program)

Bilgi ve Haberlesme Miihendisligi
(Information and Communications Engineering)

Dersin Tiirii
(Course Type)

Zorunlu Dersin Dili Tiirkge/Ingilizce
(Compulsory) (Course Language) | (Turkish/English)

Dersin icerigi

(Course Description)

Psikrometri, 1sitma ve sogutma yiikii hesabi, HVAC sistem bilesenleri, veri merkezi sogutma
altyapisi, buhar sikistirmali ¢evrim, sogurmali sogutma sistemleri, veri merkezlerinde serbest
sogutma sistemleri, yiliksek yogunluklu veri merkezleri igin ileri sogutma yontemleri

Psychrometrics, heating and cooling load calculation, HVAC system components, data center
cooling infrastructure, vapor compression cycle, absorption cooling systems, free cooling systems

in data centers, advanced cooling methods for high density data centers

Dersin Amaci

(Course Objectives)

HVAC temel kavramlarinin dgretilmesi, yiik ve enerji tiiketimi hesaplari

Sogutma ve Iklimlendirme sistemlerinin temel bilesenlerinin 6gretilmesi

Sogutma g¢evrimleri ve termodinamik analizlerinin 6gretilmesi

Veri merkezlerinin sogutma altyapisinin ve serbest sogutma yontemlerinin tanitiimasi
Veri merkezlerinin sogutulmasiyla ilgili son gelismeler hakkinda bilgi verilmesi

To teach basic principles of HVAC, load and energy consumption calculation
To teach basic components of HVAC systems

To teach cooling cycles and their thermodynamic analysis

To introduce cooling infrastructure of data centers and free cooling techniques
To inform about the advances in data center cooling.
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Dersin Ogrenme
Ciktilar:

(Course Learning
Outcomes)

Bu dersi bagariyla tamamlayan 6grenciler

HVAC temelleri

Sogutma ve Tklimlendirme sistemlerinin temel bilesenleri
Sogutma ¢evrimleri

Veri merkezi sogutma altyapisi

Serbest sogutma

Veri merkezleri ve sogutma sektdriindeki son gelismeler
hakkmda bilgi kazanir.

QA=

Students who pass the course will learn:

1. Fundamentals of HVAC

Basic components of cooling and air-conditiong systems
Cooling cycles

Data center cooling infrastructure

Free cooling

Advances in data centers and cooling sector
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Kaynaklar 1. Mitchell, J.W., Braun, J.E., Principles of Heating Ventilation and Air
Conditioning in Buildings, 1st Edition, Wiley, 2013.
(References) 2. McQuiston, F., Parker, J.D., and Spitler, J.D., Heating, Ventilating, and Air
Conditioning Analysis and Design, 6th Edition, Wiley, 2004.
3. Howell, R.H., Coad, W.J., Sauer, H.J., Principles of Heating Ventilating
and Air Conditioning, 7th Edition, ASHRAE, 2013.
4. Thermal Environmental Engineering, 3rd Edition, J. L. Threlkeld, Kuehn,
T. H., Ramsey, J. W. Prentice-Hall, 1998.
5. ASHRAE Handbooks : Fundamentals, Systems and Equipment,
Applications
6. ASHRAE Datacom Series: “Thermal Guidelines for Data Processing
Environments, 4th Edition, 2015.
7. H. Geng: “Data Center Handbook” J. Wiley & Sons, 2015.
Odevler ve Projeler 3 Odev

(Homework & Projects)

3 Homeworks

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullamim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Yil ici Siavlan 1 25

(Midterm Exams)

Kisa Smavlar - -

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Donem Odevi/Projesi - -

(Term Paper/Project)

Laboratuar Uygulamasi - -

(Laboratory Work)

Derse Katilim 1 10

(Class Participation)

Final Sinawv1 1 40

(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 HVAC ve termodinamik 1
2 Psikrometri 1
3 Isitma, sogutma yiikii hesaplari 1
4 Enerji hesaplar 1
5 Sogutma ve iklimlendirme sistemlerinin bilesenleri 2
6 Veri merkezi sogutma altyapisi 2,4
7 Akiskan iletim sistemleri 2
8 Is1 degistiricileri 2
9 Sogutma ¢evrimleri 2,3
10 Nem alma sistemleri 2,3,5
11 Serbest sogutma 2,3,5
12 Veri merkezlerinde serbest sogutma uygulamalari 3,4,5,6
13 Veri merkezi sogutmasinda ileri teknikler 3,4,5,6
14 Proje sunumlar1 1-6
COURSE PLAN
Course
Weeks Topics QOutcomes
1 HVAC ve termodinamik 1
2 Psychrometrics 1
3 Heating, cooling load calculations 1
4 Energy calculations 1
5 Cooling and air conditioning system components 2
6 Data center cooling infrastructure 2,4
7 Fluid transport systems 2
8 Heat exchangers 2
9 Refrigeration cycles 2,3
10 Dehumidification systems 2,3,5
11 Free cooling 2,3,5
12 Free cooling applications in data centers 3,4,5,6
13 Advanced techniques in data center cooling 3,4,5,6
14 Project presentations 1-6




Dersin Bilisim Uygulamalan Yiiksek Lisans Programyla iliskisi

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

Katki
Seviyesi

1

2

Lisans diizeyi yeterliliklerine dayali olarak, Bilisim Uygulamalar1 alaninda bilgilerini uzmanlik
diizeyinde gelistirebilme ve derinlestirebilme (yeterli bilgi birikimi) (bilgi).

X

ii.

Bilisim Uygulamalari alaninin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi).

iii.

Bilisim Uygulamalari alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri
kullanabilme (beceri).

iv.

Bilisim Uygulamalar alaninda edindigi bilgileri farkli disiplin alanlarindan gelen bilgilerle
biitiinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme (beceri).

Biligsim Uygulamalari alani ile ilgili karsilagilan sorunlart aragtirma yontemlerini kullanarak
¢Oziimleyebilme (beceri).

vi.

Bilisim Uygulamalari alani ile ilgili uzmanlik gerektiren bir ¢alismay1 bagimsiz olarak
yiiriitebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

vii.

Bilisim Uygulamalar alani ile ilgili uygulamalarda karsilasilan ve 6ngdrillemeyen karmasik
sorunlarin ¢dzimil i¢in yeni stratejik yaklasimlar gelistirebilme ve sorumluluk alarak ¢éziim
iiretebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

viii.

Bilisim Uygulamalar alani ile ilgili sorunlarin ¢6ziimlenmesini gerektiren ortamlarda liderlik
yapabilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

ix.

Bilisim Uygulamalar alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir
yaklasimla degerlendirebilme ve grenmesini yonlendirebilme (Ogrenme Yetkinligi).

Bilisim Uygulamalar alanindaki giincel gelismeleri ve kendi ¢alismalarini, nicel ve nitel veriler
ile destekleyerek, alanindaki ve alan disindaki gruplara, yazili, sozlii ve gorsel olarak sistemli
bicimde Tiirkce ve/veya Ingilizce olarak aktarabilme (Iletisim ve Sosyal Yetkinlik).

xi.

Sosyal iliskileri ve bu iligkileri yonlendiren normlari elestirel bir bakis agisi ile inceleyebilme,
gelistirebilme ve gerektiginde degistirmek iizere harekete gecebilme (iletisim ve Sosyal
Yetkinlik).

xii.

Bilisim Uygulamalar alaninin gerektirdigi diizeyde bilgisayar yazilim ile birlikte bilisim ve
iletisim teknolojilerini ileri diizeyde kullanabilme (iletisim ve Sosyal Yetkinlik).

xiii.

Bilisim Uygulamalar alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve
duyurulmasi asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme
ve bu degerleri 6gretebilme (Alana Ozgii Yetkinlik).

xiv.

Bilisim Uygulamalari alani ile ilgili konularda strateji, politika ve uygulama planlart gelistirebilme
ve elde edilen sonuglar, kalite siirecleri cercevesinde degerlendirebilme (Alana Ozgii Yetkinlik).

XV.

Biligsim Uygulamalari alaninda 6ziimsedikleri bilgiyi, problem ¢6zme ve/veya uygulama
becerilerini, disiplinler arasi ¢alismalarda kullanabilme (Alana Ozgii Yetkinlik).

xvi.

Kendi ¢aligmalarini, Bilisim Uygulamalari alanindaki uluslararasi platformlarda, yazili, sozli
ve/veya gorsel olarak aktarabilme (Alana 6zgii yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Applied Informatics Graduate (MS) Curriculum

Program Outcomes

Level of

Contribution

1

2

3

Developing and intensifying knowledge in Informatics Applications area, based upon the
competency in the undergraduate level (sufficient knowledge) (knowledge).

X

ii.

Grasping the inter-disciplinary interaction related to Informatics Applications area
(knowledge).

iii.

The ability to use the expert-level theoretical and practical knowledge acquired in Informatics
Applications area (skill).

iv.

Interpreting and forming new types of knowledge by combining the knowledge from
Informatics Applications area and the knowledge from various other disciplines (skill).

Solving the problems faced in Informatics Applications area by making use of the research
methods (skill).

vi.

The ability to carry out a specialist study related to Informatics Applications area
independently (Competence to work independently and take responsibility).

vii.

Developing new strategic approaches to solve the unforeseen and complex problems arising in
the practical processes of Informatics Applications area and coming up with solutions while
taking responsibility (Competence to work independently and take responsibility).

viii.

Fulfilling the leader role in the environments where solutions are sought for the problems
related to Informatics Applications area (Competence to work independently and take
responsibility)

ix.

Assessing the specialist knowledge and skill gained through the study with a critical view and
directing one’s own learning process (Learning Competence).

Systematically transferring the current developments in Informatics Applications area and
one’s own work to other groups in and out of Informatics Applications area; in written, oral
and visual forms in Turkish and/or English (Communication and Social Competency).

xi.

Ability to see and develop social relationships and the norms directing these relationships with
a critical look and the ability to take action to change these when necessary. (Communication
and Social Competency).

xii.

Using the computer software together with the information and communication technologies
efficiently and according to the needs of Informatics Applications area (Communication and
Social Competency).

xiii.

Paying regard to social, scientific, cultural and ethical values while collecting, interpreting,
practicing and announcing processes of Informatics Applications area related data and the
ability to teach these values to others (Area Specific Competency).

xiv.

Developing strategy, policy and application plans concerning the subjects related to Informatics
Applications area and the ability to evaluate the end results of these plans within the frame of
quality processes (Area Specific Competency).

XV.

Using the knowledge and the skills for problem solving and/or application (which are
processed within the area) in inter-disciplinary studies (Area Specific Competency).

xvi.

The ability to present one’s own work within the international Informatics Applications
environments orally, visually and in written forms (Area Specific Competency).

1: Little, 2. Partial, 3. Full
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