DERS KATALOG FORMU
(COURSE CATALOG FORM)

Dersin Kodu : INSA3602
(Course Code) : CIVL3602

Dersin Adi : Akiskanlar Mekanigi ve Hidrolik

(Course Name) : Fluid Mechanics and Hydraulics

Dersin islenis | Es kosul
Yariyih [D+ U +L| Kredisi | AKTS | Dersin Dili Dersin Tiiri Yontemi On Kosullari ?Cori
(Semester)|| (L+T+L) | (Credits)| (ECTS) | (Language) (Category) (Instructional |(Pre Requisites) .
Requisites)
Methods)
Tirkce Zorunlu Ders ENGR 2104 Dinamik
6 3+0+0 3 4 English Required Lecture ENGR 2104 Dynamics i

Dersin Amaci

(Course Objectives)

Ogrencilere akiskanlar mekanigi ve hidrolik konularinda temel bilgi kazandirmak ve akigkanlarin
muhendislik davraniglarini tanitmak.

To introduce students a fundamental knowledge of fluid mechanics and hydraulics and engineering
behaviors of fluids.

Dersin icerigi

(Course Content)

Akiskanlar mekanigi ve hidrolige giris. Akiskanlarin 6zellikleri ve statigi. Bernoulli denklemi.
Akiskan kinematigi. Kitlenin korunumu. Momentumun korunumu. Enerjinin korunumu. Potansiyel
akim. Navier-Stokes denklemleri. Boyut Analizi ve modelleme. Boru akislari ve boru aglari. Agik
kanal hidroligi.

Introduction to fluid mechanics and hydraulics. Properties and statics of fluids. Bernoulli's equation.
Fluid kinematics. Conservation of mass. Conservation of momentum. Conservation of energy.
Potential flow. Navier-Stokes equations.Dimensional analysis and modelling. Pipe flows and pipe
networks. Open channel hydraulics.

Dersin Ogrenme Ciktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan dgrenciler:

1- Akiskanlar mekanigi ve hidrolik hakkinda temel bilgileri gostererek karsilasilan problemleri
analitik, hesaplamali ve yakinsak matematiksel yontemlerle ¢ozebilir. [1.1] [1.2]

2- Deneyler ile elde edilen verileri iliskilendirip inceleyerek hidrolik sistemlerin analizinde
kullanabilir. [5.3]

3- Word, excel, matlab gibi bilgisayar yazihmlarini kullanma yetenegini gelistirir. [1.1] [1.2]

4- Akiskanlar mekanigini kavramlarinin mihendislik yapilarinin tasarimindaki pratik
uygulamalarini agiklar. [2.1]

5- Ornek hidrolik tasarim projeleri ve giincel analiz teknikleri hakkinda tartisabilir. [2.1]

[Not: Késeli parantez icindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

Students, who pass the course satisfactorily can:

1- Demonstrate basic knowledge of fluid mechanics and hydraulics and develop analytical and
mathematical skills to solve the fluid mechanics and hydraulics problems. [1,1][1.2]

2- Ability to analyze hydraulic systems by correlating and interpreting experimental data. [5.3]

3- Develop skills for computer usage of packages such as word, excel, matlab. [1.1] [1.2]

4- Explain the practical applications of fluid mechanics concepts used in designs of engineering
structures [2.1]

5- Discuss about various case studies of hydraulic designs and state-of-the-art analysis
techniques. [2.1]

[Note: Numbers in brackets are indicating the related program outcomes]
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HAFTALIK KONULAR/COURSE PLAN

Uygulama /
Hafta/ Laboratuar Konulari/
Teorik Ders Konulari/ Theoretical Topics Odevler
Week .
Applied/ Laboratory
Topics/ Homeworks
AKM Birim Sistemleri — Boyut Homojenligi — Akiskanlarin Fiziksel Ozellikleri ve Problem
1 Gerilmelere Karsi Davranigi Co6zumi/Problem
Introduction to fluid mechanics and hydraulics. Solving
Fluid properties and statics.
2 Akigkan statigi. ODEV 1/ HW 1
Fluid statics.
. o Problem
3 Ak|§kap klnematlgl. Co6zumi/Problem
Fluid kinematics ;
Solving
a Kutlenin korunumu. .
Conservation of mass. ODEV 2/ HW 2
5 Momentumun korunumu.
Conservation of momentum ODEV 3/ HW 3
. . . Problem
6 Enerjinin k_orunumu. Bernoulli der_lkleml._ Coéziimi/Problem
Conservation of energy. Bernoulli equation. Solving
7 Potansiyel akislar ve Navier- Stokes Denklemleri )
Potential Flow and Navier- Stokes equations ODEV 4/ HW 4
Boyut analizi ve modelleme Problem
8 . . . . C6zumi/Problem
Dimensional analysis and modelling ]
Solving
9 Basinch Akimlar- Sirekli ve yersel yik kayiplari ODEV 5/ HW 5
Closed conduit flow- Head loss & Minor losses
10 Boru sistemlerinin Analizi - Deney ODEV 6/ HW 6
Analysis of pipe networks - Experiment
. - . Problem
11 Boru S|_stemlt_ar|n|n Analizi Cozimi/Problem
Analysis of pipe networks :
Solving
S Problem
12 Acik kanal hidroligi. _ Coziimii/Problem
Open channel hydraulics ;
Solving
Acik kanal hidroligi. ODEV 7/ HW 7
13 .
Open channel hydraulics
S Problem
14 Acik kanal hidroligi. _ Coziimii/Problem
Open channel hydraulics ]
Solving
DERSIN DEGERLENDIRME SISTEMi
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) - -
Dénem Odevi | Projesi (Term Project) - -
Calismalar  |seminer (Seminars) - -
(Semester |Odevler (Homework) 7 25
Activities)  |Sunum (Presentations) - -
Ara sinavlar (Midterm Exams) 2 35
Proje (Project) - -
YARIYIL SONU SINAVI (FINAL EXAM) 1 40




”Toplam (Total) \| || 100

DERSIN INSAAT MUHENDISLIGi PROGRAMI KAZANIMLARINA (CIKTILARINA) KATKISI
CONTRIBUTION OF THE COURSE TO CIVIL ENGINEERING PROGRAM OUTCOMES

INSAAT MUHENDISLIGI PROGRAM CIKTILARI (MUDEK 3.1)

a. MUHENDISLER ICIN TEMEL NITELIKLER

MC-1. Miihendislik Bilgisi:

Katki

1.1

Matematik, fen bilimleri, temel mihendislik, bilgisayarla hesaplama ve ilgili miihendislik
disiplinine 6zgii konularda bilgi.

1.2

Matematik, fen bilimleri, temel miihendislik, bilgisayarla hesaplama ve ilgili miihendislik
disiplinine 6zgu konulardaki bilgilerin karmasik miihendislik problemlerinin ¢ézliimiinde
kullanabilme becerisi.

MC-2. Problem Analizi:

2.1

Karmasik mihendislik problemlerini, temel bilim, matematik ve miihendislik bilgilerini
kullanarak tanimlama, formiile etme ve analiz becerisi.

2.2

Ele alinan karmasik miihendislik problemleriyle ilgili BM Siirdiirtilebilir Kalkinma
Amaclarini gézeterek tanimlama, formiile etme ve analiz becerisi.

MC-3. Miihendislik Tasarimi:

3.1

Karmasik miihendislik problemlerine yaratici ¢é6ziimler tasarlama becerisi;

3.2

Karmasik sistemleri, siirecleri, cihazlar veya lriinleri gergekci kisitlari ve kosullari
gozeterek, mevcut ve gelecekteki gereksinimleri karsilayacak bicimde tasarlama
becerisi.

b. MUHENDISLIK PROBLEMLERINi INCELEME ARAC VE YONTEMLERI

MC-4. Teknik ve Araclarin Kullanimi:

4.1

Karmasik miihendislik problemlerinin analizi ve ¢céziimiine yonelik, tahmin ve
modelleme de dahil olmak tizere, uygun teknikleri, kaynaklari ve modern miihendislik
ve bilisim araclarini, sinirlamalarinin da farkinda olarak se¢cme ve kullanma becerisi.

MGC-5. Arastirma ve inceleme:

5.1

Karmasik mithendislik problemlerinin incelenmesi icin literatiir arastirmasi yapma
becerisi.

5.2

Karmasik mihendislik problemlerinin incelenmesi icin deney tasarlama becerisi.

5.3

Karmasik mithendislik problemlerinin incelenmesi icin deney yapma, veri toplama,
sonuclari analiz etme ve yorumlama dabhil, arastirma yéntemlerini kullanma becerisi.

¢. MUHENDISLIK UYGULAMALARININ ETKILERI

MC-6. Miihendislik Uygulamalarinin Kiiresel Etkisi:

6.1

Muhendislik uygulamalarinin BM Siirdiiriilebilir Kalkinma Amagclari kapsaminda,
topluma, saglik ve giivenlige, ekonomiye, sirdiirilebilirlik ve cevreye etkileri hakkinda
bilgi.

6.2

Miihendislik ¢éziimlerinin hukuksal sonuclari konusunda farkindalik.

MC-7. Etik Davranis:

7.1

Miihendislik meslek ilkelerine uygun davranma, etik sorumluluk hakkinda bilgi;

7.2

Hicbir konuda ayrimcilik yapmadan, tarafsiz davranma ve cesitliligi kapsayici olma
konularinda farkindalik.

d. BIREYSEL VE YONETIMSEL NITELIKLER




MC-8. Bireysel ve Takim Calismasi:

(i) Bireysel olarak ve (ii) disiplin ici takimlarda (yiz yiize, uzaktan veya karma) takim

8.1 tiyesi veya lideri olarak etkin bicimde calisabilme becerisi.
8.2 Cok disiplinli takimlarda (yiiz ylize, uzaktan veya karma) takim liyesi veya lideri olarak
| etkin bicimde calisabilme becerisi.
MC-9. Sozlii ve Yazili iletigim:
9.1 Hedef kitlenin cesitli farklihiklarini (egitim, dil, meslek gibi) dikkate alarak, teknik
| konularda sdzlii etkin iletisim kurma becerisi.
9.2 Hedef kitlenin c¢esitli farklihiklarini (egitim, dil, meslek gibi) dikkate alarak, teknik
] konularda yazil etkin iletisim kurma becerisi.
MC-10. Proje Yonetimi:
Proje ybnetimi ve ekonomik yapilabilirlik analizi gibi is hayatindaki uygulamalar
10.1 oo
hakkinda bilgi.
10.2 Girisimcilik ve yenilik¢ilik hakkinda farkindalik.
MC-11. Yasam Boyu Ogrenme:
Bagimsiz ve siirekli 6grenebilme, yeni ve gelismekte olan teknolojilere uyum
111 saglayabilme ve teknolojik degisimlerle ilgili sorgulayici diisiinebilmeyi kapsayan
yasam boyu 6grenme becerisi.
Isik Universitesi Ek Cikti-12. Genel Kiiltiir Birikimi:
121 ilgili miihendislik dalina ait sorunlarin ¢éziimiinde yardimci olabilecek genel kiiltiir
) birikimi.
MC: MUDEK Ciktisi
CONTRIBUTION of the COURSE on PROGRAM OUTCOMES
CIVIL ENGINEERING PROGRAM OUTCOMES (MUDEKS3.1)
a. BASIC QUALIFICATIONS FOR ENGINEERS
MOC-1. Engineering Knowledge: Contr.
11 The knowledge of mathematics, science, basic engineering, computer calculations, v
| and topics specific to the relevant engineering discipline.
The ability to apply knowledge of mathematics, science, basic engineering, computer-
1.2 aided design, and topics specific to the relevant engineering discipline to solve v
complex engineering problems.
MOC-2. Problem Analysis:
21 The ability to identify, formulate, and analyze complex engineering problems using v
| basic science, mathematics, and engineering knowledge.
22 The ability to define, formulate, and analyze complex engineering problems with
| consideration for the UN Sustainable Development Goals.
MOC-3. Engineering Design:
3.1 The ability to design creative solutions for complex engineering problems.
3.2 The ability to design complex systems, processes, devices, or products that meet
| current and future requirements, considering realistic constraints and conditions.
b. TOOLS AND METHODS TO ANALYZE ENGINEERING PROBLEMS
MOC-4. Use of Techniques and Tools:
The ability to select and use appropriate techniques, resources, and modern
a1 engineering and information technology tools, including prediction and modeling, for

the analysis and solution of complex engineering problems, while being aware of their
limitations.

MOC-5. Research and Analysis:




5.1

The ability to conduct literature research for the examination of complex engineering
problems.

5.2

The ability to design experiments for the investigation of complex engineering
problems.

5.3

The ability to use research methods, including conducting experiments, collecting
data, analyzing results, and interpreting findings, to investigate complex engineering
problems.

c. IMPACTS OF ENGINEERING APPLICATIONS

MOC-6. Global Impact of Engineering Applications:

6.1

The knowledge about the impact of engineering applications on society, health and
safety, the economy, sustainability, and the environment within the framework of the
UN Sustainable Development Goals.

6.2

The awareness of the legal consequences of engineering solutions.

MOC-7. Ethical Behavior:

7.1

Behaving in accordance with engineering professional principles, knowledge of
ethical responsibilities.

7.2

The awareness of acting impartially and inclusively in terms of diversity, without
discrimination in any matter.

d. INDIVIDUAL AND MANAGERIAL QUALITIES

MOC-8. Individual and Team Work:

8.1

The ability to work effectively as a team member or leader, both (I) individually and (ii)
within teams (face-to-face, remote, or hybrid).

8.2

The ability to work effectively as a team member or leader in multidisciplinary teams
(face-to-face, remote, or hybrid).

MOC-9. Verbal and Written Communication:

9.1

The ability to communicate effectively on technical matters, considering the
differences among the target audience (such as education, language, and profession,
etc.).

9.2

The ability to communicate effectively in writing on technical matters, considering the
differences among the target audience (such as education, language, profession, etc.).

MOC-10. Project Management:

10.1

The knowledge of business applications such as project management and economic
feasibility analysis.

10.2

The awareness of entrepreneurship and innovation.

MOC-11. Life-long Learning:

111

Lifelong learning skills that encompass independent and continuous learning, the
ability to adapt to new and emerging technologies, and critical thinking about
technological change.

Isik University Additional Outcome-12. General Knowledge:

12.1

General knowledge that can help solving problems related to the relevant field of
engineering.

MOC: MUDEK OUTCOME
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