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Dersin Adi: Akigkanlar Mekanigi-I

Course Name: Fluid Dynamics-I

Ders Uygulamasi, Saat/Hafta
Kod Yanyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama | Laboratuar
(Theoretical) | (Tutorial) | (Laboratory)
MAK 228 4 2,5 45 2 1 -
Boliim / Program Makina Muhendisligi
(Department/Program) | (Mechanical Engineering)
l()(legzlrr;: 'llj')r/L[I)e) Temgl M[]_hendis_,lik I()Ceorlj‘:;jel)lj!:nguage) I#J:(Izzh)
(Engineering Science)
Dersin Onkosullar1 | MAT 201
(Course Prerequisites)
. . Temel Bilimve Miihendislik/Mimar
Dersin Mesleki Bilesene [ patematik Temel Miihendislik ik Tasarim Genel Egitim
Katkis1, % (BasicSciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %)
- 75 % 25% -

Dersin Tanimi

(Course Description)

Temel Kavramlar ve Tanimlar, Akiskanlarin Kinematigi, Duran akiskanlar, Manometreler|
ve Basing olcimu, Dalmis ylzeylere gelen kuvvetler, Blok halinde 6teleme ve dénme,
Korunum denklemlerinin integral bigimi, Denetim hacmi ve sistem kavramlari, Reynolds,
Transport Teoremi, Kitle, Momentum ve Enerjinin korunumu, Bernoulli denklemi,
Sireklilik, Momentum ve Enerji denklemlerinin diferansiyel formda tiiretiimesi, Navier —|
Stokes denklemleri ve uygulamalari, Akim ve potansiyel fonksiyonlari, Boyut analizi ve,
benzerlik

Basic concepts and definitions. Fluid kinematics. Fluid statics. Manometers and pressure
measurements. Hydrostatic forces on immersed bodies. Solid body translation and
rotation. Equations of conservation of mass, momentum and energy for systems and
control volumes, Bernoulli equation and its applications. Navier — Stokes equations and]
its applications. Stream function and flow potential. Dimensional analysis and similarity.

Dersin Amaci

(Course Objectives)

1.Akigskanlar Mekaniginin temel kavramlarini tanitmak
2.Akiskanlar Mekaniginin temel denklemlerini tanimlama, formile etme, indirgeme vej
problemleri cézmede kullanma becerisini kazandirmak

1.To introduce the basic principles of fluid mechanics
2.To be able to define, formulate and simplify the equations of fluid flow and gain ability]
to use them for the solution of fluid flow problems.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla gecen 6grenciler:

1. Akiskan kavramini, sivi ve gazlar arasindaki ortak ve farkl ydnleri bilme, viskozite,
yuzeysel gerilime ve buharlasma basinci gibi kavramlari iceren problemleri ¢bzebilme
yetenegi

2. Dalmig yuzeylere etkiyen basing kuvvetini, etki noktasini ve momenti hesaplayabilme
3. Akislari Gniform / Gniform olmayan, daimi/daimi olmayan, sikistirilabilir/sikistirilamaz,
surtinmeli/strtinmesiz, laminer / tirbulansli, tek boyutlu/iki boyutlu/i¢ boyutlu olarak
siniflandirabilme

4. Bir akista kltlesel, hacimsel debiyi ve ortalama hizi hesaplayabilme

5. Basing, hiz ve debi 6lgme yontemlerini 6grenmek

6. Duran yahut hareket eden saptiricilara, dirsekler ve lllelere, donen sistemlere akis
dolayisi ile etkiyen kuvvet ve momentleri hareket miktari denklemi yardimi ile
hesaplayabilme

7. Boyutsal ¢ézimleme ve benzerlik yasalarini akigkan ve akis problemlerine
uygulama.




Successful participants of the course are intended to gain;

1. A knowledge of fluid concept, and similarities and differences between fluids and
gases, Ability to solve problems involving viscosity, surface tension, water vapor
2.Ability to calculate hydrostatic forces, moments and point of action on submerged
surfaces

3.Ability to classify flows as uniform / non-uniform, steady/unsteady,
compressible/incompressible, laminar/turbulent, 1D/2D/3D,

4.Ability to calculate mass flow rate, volumetric flow rate and mean velocity in a flow
5.A knowledge about pressure, velocity and mass flow rate measurement techniques
6.Ability to use control volume concept and Reynolds transport theorem to calculate
fluid forces and moments acting on static or moving vanes, nozzles, bends, rotating
systems

7.Ability to apply dimensional analysis, similarity and modeling laws to fluid flow
problems




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 |Genel Kavramlar: Akigkan ve akislarin tanimi, sikistirilabilme, buharlasma -
kavitasyon, yuzeysel gerilme ve kilcallik. Hiz alaninin ézellikleri.
2 |pevam
3 JDuran akigkanlar: basing ve dagilimi, manometreler, dalmis ylzeylere gelen
kuvvetler, Katilastirma prensibi
4 |pevam
5 [Blok halinde ételeme ve dénme, basing 8lgiimii
6 Korunum denklemlerinin integral formu: Kontrol hacmi ve sistem kavramlari,
Reynolds Transport Teoremi, Kutle ve Momentum korunumu (Hareket miktari
denklemi) ve uygulamalari, Bernoulli denklemi ve uygulamalari
7 |pevam
8 |Devam
9 |Statik, dinamik ve toplam basing kavramlari, akigkan hizi, basing ve debi 6lgim
yontemleri, Sifon ve kavitasyon, ylk ve piyezometre cizgileri
10 |Sdireklilik, Momentum (Hareket) ve Enerji denklemlerinin diferansiyel formda
tlretiimesi, Navier-Stokes denklemleri ve uygulamalari, akim ve potansiyel
|(onksiyon|ar|
11 |Devam
12 [Devam
13 [Boyut analizi ve benzerlik
14 |Devam
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 IBasic concepts: Definition of fluid, compressibility, evaporation-cavitation,
surface tension and capillarity. Flow field characteristics. Basic flows and types:
Streamlines, and stream bundles
2 |Contd
3 Stationary fluids, hydrostatic pressure and its distribution, manometers,
Jhydrostatic forces on submerged regular and curved surfaces.
4 [Contd
5 |Rigid body translation and rotation.
6 Integral form of conservation equations, Control volume and system concepts,
Reynolds Transport Theorem, Mass and momentum conservations and
applications, Bernoulli Equation and its application.
7 |Contd
8 |Contd
9 Static, dynamic and stagnation pressures, velocity and flow rate
Jmeasurements, Syphon and cavitation, Head and piezometer lines.
10 |Conservation equations for mass, momentum and energy in differential form,
Navier-Stokes equations and its applications, stream function and potential
functions
11 |Contd
12 [Contd
13 |Dimensional analysis and similarity
14 |Contd




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitab1
(Textbook)

F.M. White, ‘Fluid Mechanics’, 7th Edition, McGraw Hill, 2016 ve Turkce
Cevirisi (Kadir Kirkképri, Erkan Ayder), Literatr Yayinevi, 2016.

Diger Kaynaklar
(Other References)

1. Cengel, Y.A. and Cimbala, J.M., ‘Akiskanlar Mekanigi, Temelleri
ve Uygulamalarr’, Uglincii Baskidan Ceviri, (Tahsin Engin,
Hasan Giines, Suat Canbazoglu, A.Alper Ozalp, Sevki Cesmeci)
Palme Yayincilik, 2015

2. D.F. Young, B.R. Munson, T.H. Okiishi, W.W. Huebsch, ‘A Brief
Introduction to Fluid Mechanics’, (Nuri Yucel, Nureddin Dinler,
Hasmet Turkoglu, Zekeriya Altag) Nobel Yayinevi, 2013.

3. J.H. Shames, ‘Mechanics of Fluids’, McGraw Hill, 1992.

Odevler ve Projeler
(Homework & Projects)

Bir adet tasarim projesi verilecektir.

A design project should be given.

Laboratuar Uygulamalar
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Tasarim projesinde bilgisayar kullanilabilir.

Computer usage for the project.

[Diger Uygulamalar

|(Other Activities)

Final Sinavina girebilmek igin kabul edilebilir bir donem projesi
sunulmali.

Ara sinav ve proje ortalamasinin asgari degeri en az 35/100
olmalidir.

In order to be able to take the final exam, it must be submitted
acceptable term Project and the minimum value of the average of the
midterm exams and Project must be at least 35.

Basar Degerlendirme
Sistemi

(Assessment Criteria)

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

Yil ici Sinavlar
(Midterm Exams) 2 %50

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler

(Projects) 1 % 10

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sthavi 1 % 40

(Final Exam)




