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Ders Uygulamasi, Saat/Hafta
Kodu Yariyih Kredisi AKTS Kredisi (Course Implementation, Hours/Week)
(Code) (Semester) (Local Credits) | (ECTS Credits) Ders (Theoretical) Uygula_ma Laboratuvar
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(Course Type) Elective (Course Language) Turkish-English

Dersin Onkosullar
(Course Prerequisites)

INS 321 MIN DD OR INS 321E MIN DD OR CEV 232 MIN DD OR INS 361 MIN DD OR INS 361E
MIN DD

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim Insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
10 40 50 -

Dersin Icerigi
(Course Description)

Su kuvveti tesislerinin tamitilmasi, elemanlar1. Su kuvveti tesislerinin cevresel etkileri. Yagis-aks iligkileri.
Kurulu giiciin belirlenmesi. Dogal debili santrallarin proje debisinin belirlenmesi. Biriktirmeli tesislerin isletme
debilerinin, hazne hacimlerinin belirlenmesi ve hazne isletmesi. Enerji kayiplari. Su alma yapilari. Cékeltme
havuzlari. Serbest yiizeyli akimlarla iletim. Yiikleme odalarinin gorevleri ve boyutlandirilmalari. Basinglh
akimlarla iletim, denge bacalar1 ve boyutlandirilmalan. Kiitle halinde salinim hareketleri. Diizenleme
(dengeleme) hazneleri. Basingli borular ve boyutlandirilmalar1. Dolu savak ve yan savaklar. Pelton, Francis ve
Kaplan tiirbinleri.

Introduction of water power plants, their components. Environmental effects of water power plants. Rainfall-
runoff relations. Determination of installed capacity. Determination of project discharge of run-off the river
plants. Determination of discharges and capacities of storage plants and reservoir operation. Energy losses.
Water intake structures. Settling basins. Transmission with free surface flow. Duties and design of head ponds.
Transmission with pressurized flow, surge tanks and their design. Mass oscillation motion. Compensation
reservoirs. Penstocks and their design. Spillways and side weirs. Pelton, Francis and Kaplan turbines.

Dersin Amaci
(Course Objectives)

1. Hidroelektrik enerji ve enerji tiretimindeki yerinin incelenmesi.
2. Su kuvveti tesisleri igin hidrolojik ve ¢evresel analiz.
3. Su kuvveti tesislerinin planlama, tasarim ve isletmesi.

1. Hydroelectric energy and investigation of its place in energy production.
2. Hydrological and environmental analysis for water power plants.
3. Planning, design and operation of water power plants.

Dersin Ogrenme
Ciktilar:

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan lisans  6grencileri asagidaki konularda bilgi, beceri ve yetkinlik kazanirlar;
I. Hidroelektrik potansiyelin belirlenmesi.

I1. Su kuvveti tesislerinin planlamasi.

I11. Su kuvveti tesislerinin tasarimu.

IV. Hidroelektrik tesislerin diizenlenmesi igin yonetmelikleri ve esaslarini 6grenirler.

Students who successfully pass this course gain knowledge, skills and proficiency in the following subjects;
I. Determination of hydroelectrical potential

I1. Planning of water power plants.

I11. Design of water power plants.

IV. Regulations of hydropower energy systems and guide line.

Ders Kitabi
(Textbook)

a. Walter P., Hayes ve Micheal C., 2009. Dams impacts, stability and design. Nova Science Publishers.
b. Guide on How to develop de on How to develop a small hydropower plant., 2004. European Small
Hydropower Association (ESHA), Vol ., I1.

Diger Kaynaklar

a. Jog M. G., 1989. Hydroelectric and pumped storage plants. Wiley series.NewYork.




(Other References) b. Raabe, J., 1985. Hydro Power, VDI Verlag.

c. Vischer, D.L., Hager,W.H., 2005. Dam Hydraulics, Wiley Series in Water Resources Engineering.

Odevler ve Projeler Ogrencilere dersi daha iyi anlamalar1 amaci ile iki adet dev verilir; 6dev sorularindan smavlarda
(Homework & Projects) yararlanilabilir.

In order to increase the understanding of this course, two homework are to be given to the students;
homework problems may be used as a source for exam questions.

Laboratuvar
Uygulamalar
(Laboratory Work)

Bilgisayar Kullanim
(Computer Use)

Ogrenciler, 6dev hazirlama ve problem ¢oziimlerinde, bilgisayar kullanmaya tesvik edilir.

Students are encouraged to use computer while preparing their homework and solutions of

EXercises.

Diger Uygulamalar
(Other Activities)

Sinif ici calismast

In class studies

Basar1 Degerlendirme
Sistemi
(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmede Katkisi, %0
(Effects on Grading, %)

Y1l I¢i Smavlar
(Midterm Exams)

2

25

Kisa Sinavlar
(Quizzes)

2 (MIN)

10

Odevler
(Homeworks)

2

15

Projeler
(Projects)

Dénem Odevi
(Term Paper)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawvi
(Final Exam)

50




DERS PLANI

Hafta Konular Ders Ciktisi

1 Hidroelektrik enerji tanimi ve 6nemi. Yenilenebilir enerji kanunu. Sebekelerin gii¢ ve enerji |
gereksinimleri.
2 Su kuvveti tesislerinin elemanlar1 ve ¢evresel etkileri. I, 1l
3 Hidrolojik analiz ve kurulu giictin belirlenmesi. 11l
4 Tabii debili ve biriktirmeli sistemlerin debilerinin belirlenmesi | Hazne isletmesi. I, v
5 Hidrolik kavramlar ve enerji kayiplarinin hesabu. LL LIV
6 Su alma yapilart ve ¢okeltme havuzlaril i,
7 Serbest yiizeyli akimlarla iletim. i, 1l
8 Yiikleme odalarinin gorevleri ve boyutlandirilmalart | I, 11
9 Basingli akimlarla iletim. I, 1l
10 Denge bacalari ve boyutlandiriimalari | Su darbesi I, 11
11 Pompaj biriktirmeli sistemler. Diizenleme (dengeleme) hazneleril 1, 11
12 Basincli borular ve boyutlandirilmalar: _| I, 1l
13 Dolu savak ve yan savaklarl I, 1
14 Pelton, Francis ve Kaplan tiirbinleri. I, 1l
COURSE PLAN
. Course

Weeks Topics Outcomes

1 Definition and significance of hydroelectric energy. Renewable energy law. Power and |
energy requirements of networks.

2 Components of water power plants and their environmental impacts 111
3 Hydrological analysis and determination of installed capacity 111
4 Determination of discharge of run-off the river and storage plants. Reservoir operation. i, 1v
5 Hydraulic concepts and calculation of energy losses. 11TV
6 Water intake structures and settling basins. I, 1l
7 Conveyance by free surface flow. I, 1l
8 Functions and design of head ponds. I, 1l
9 Conveyance by pressurized flow. I, 1l
10 Surge tanks and their design. Water hammer. I, 1l
11 Pumped storage systems. Compensation reservoirs. I, 1l
12 Penstocks and their design. I, 1l
13 Spillways and side weirs. I, 1l
14 Pelton, Francis and Kaplan turbines. I, 11




Dersin Ingaat Miihendisligi Programyla Iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
11213
a Matematik, fen bilimleri ve miihendislik bilgilerini uygulayabilme becerisi.
b ] Deney tasarlama, deney yapma, veri toplama, sonuglari analiz etme ve yorumlama becerisi.
Bir sistemi, Uriinii veya siireci ekonomik, cevre, sosyal, politik, etik, saglk ve giivenlik,
c yapilabilirlik ve siirdiirebilirlik gibi gercekgi kisitlar ve kosullar altinda, belirli gereksinimleri X
karsilayacak sekilde tasarlama becerisi.
d | Farklidisiplinli takimlarda ¢aligabilme becerisi.
e | Miihendislik problemini belirleme, formiile etme ve ¢6zme becerisi. X
f Mesleki ve etik sorumluluklara sahip olma bilinci.
g | Etkin sozlii ve yazili iletisim Kurabilme becerisi.
h Miihendislik ¢6ziimlerinin kiiresel ve toplumsal boyutlarda etkisini kavramak i¢in genis kapsamli X
bir egitime sahip olma 6zelligi.
i Yasam boyu 6grenmenin gerekliligi bilinci ve bunu yapabilme becerisi.
j Giincel/¢agdas konulara iliskin bilgi sahibi olma 6zelligi.
K Miihendislik uygulamalari igin gerekli teknikleri, cagdas miihendislik ve hesaplama donanimlarini X
kullanabilme becerisi.
1: Az Katki, 2. Kismi Katki, 3. Tam Katki
Relationship between the Course and the Civil Engineering Curriculum
Level of
Program Outcomes Contribution
1] 2 3
a an ability to apply knowledge of mathematics, science, and engineering X
b ] anability to design and conduct experiments, as well as to analyze and interpret data.
an ability to design a system, component, or process to meet desired needs within realistic
c constraints such as economic, environmental, social, political, ethical, health and safety, X
manufacturability, and sustainability
d | anability to function on multidisciplinary teams.
e an ability to identify, formulate, and solve engineering problems X
f an understanding of professional and ethical responsibility
g an ability to communicate effectively
h the broad education necessary to understand the impact of engineering solutions in a global, X
economic, environmental, and societal context
i a recognition of the need for, and an ability to engage in life-long learning
j a knowledge of contemporary issues
. kL ability to use the techniques, skills, and modern engineering tools necessary for engineering X
practice.

1: Little Contribution, 2. Partial Contribution, 3. Full Contribution

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)




