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Dersin Ad1 Course Name
Akiskanlar Mekanigi 11 Fluid Mechanics
Kodu Yartyih Kredisi AKTSKredisi Ders Uygulamasi, Saat/Hafta
(Code) (Semester) (Local Credits) (ECTS Credits) (Course Implementation, Hours/\Week)
Ders Uygulama Laboratuar

(Theoretical) (Tutorial) (Laboratory)
UCK305 5 2 4 2 0 0
Bolum/Program Ucak Miihendisligi
(Department/Program) Aeronautical Engineering
Dersin Tiirii Temel Miihendislik Dersin Dili Tiirkce/Ingilizce
(Course Type) Engineering Science Course Language) [Turkish/English
Dersin Onko ullar Y ok
(Course Prerequisites) None
Dersin Mesleki bile ene Temel Bilim Temel Miihendislik Miihendislik Insan ve Toplum
katkist % (Basic Science) (Engineering Tasarim Bilim (General
(Course Category by Science) (Engineering Education)
Content, %) Design)

25% 45% 25% 5%

Dersin Igerigi Temel Kavramlar ve Tamimlar, Aki kanlarin  Kinematigi, Duran aki kanlar,
(Course Description) Manometreler ve Basing Ol¢iimii, Dalmi yiizeylere gelen kuvvetler, Blok

halinde 6teleme ve donme, Korunum denklemlerinin integral bigimi, Denetim
hacmi ve sistem kavramlari, Reynolds Transport Teoremi, Kiitle, Momentum
ve Enerjinin korunumu,Bernoulli denklemi, Siireklilik, Momentum ve Enerji
denklemlerinin diferansiyel formda tiiretilmesi, Navier-Stokes denklemleri ve
uygulamalari, Akim ve potansiyel fonksiyonlari, Boyut analizi ve benzerlik,
Borularda siirtiinmeli aki lar, Laminer ve Tiirbiilansli aki , Siirekli ve Yersel
[kayiplar, Dalmi cisimler etrafinda aki , Sinir tabaka denklemleri,

Sik1 tirilabilir aki , Tiirbomakinalar, Su darbeleri

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
applications. Navier-Stokes equations and its applications. Stream function
and flow potential. Dimensional analysis and similarity. Viscous Flow in pipes
and ducts. Laminar and turbulent boundary layers. Major and minor losses in
pipes. Flow over immersed bodies. Boundary layer equations. Compressible
flow. Fluid Machinery. Water hammer.

Dersin Amaci 1.Ak1 kanlar Mekaniginin temel kavramlarini tanitmak
(Course Objectives) 2.Ak1 kanlar Mekaniginin temel denklemlerini tanimlama, formiile etme,
indirgeme ve problemleri ¢ozmede 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 Ciktilari

(Course Learning

Bu dersi ba artyla gegen 6grenciler:

1. Aki kan kavrammi, Sivi ve gazlar arasindaki ortak ve farkli yonleri bilme, vizkosite, yiizeysel gerilime ve buharla ma
basinci gibi kavramlari  igeren problemleri ¢ozebilme yetenegi

D. Dalmu yiizeylere etkiyen basing kuvvetini , etki noktasini ve momenti hesaplayabilme

OUtcomes) B. Ak lar1 tiniform/iiniform olmayan, daimi /daimi olmayan, siki tirilabilir/siki tirtlamaz, siirtiinmeli/siirtinmesiz,
aminer/tiirbiilansli, tek boyutlu/iki boyutlu/ii¢ boyutlu olarak smiflandirabilme
M. Bir aki ta kiitlesel, hacimsel debiyi ve ortalama hizi hesaplayabilme
5. Basing, hiz ve debi 6l¢me yontemlerini 6grenmek
. Duran yahut hareket eden saptiricilara, dirsekler ve liilelere, donen sistemlere aki dolayisi ile etkiyen kuvvet
¢ momentleri hareket miktar1 denklemi yardimu ile hesaplayabilme
[7. Boyutsal ¢oziimleme ve benzerlik yasalarin1 aki kan ve aki problemlerine uygulama
. Boru sistemlerindekiaki larda boru siirtiinme ve yersel yiik kayiplart hesaplart yapabilme ve Moody diagramini
kullanabilme
D. Cisimlere ak1 dolayist ile etkiyen direng/stiriikleme ve ta ima/kaldirma kuvveti kavramini bilme ve ilgili basit
\esaplar yapabilme
Student, who passed the course satisfactorily can:
[1. A knowledge of fluid concept, and similarities and differences between fluids and gases, Ability to solve problems
nvolving viscosity, surface tension, water vapor
P. To be able to calculate hydrostatic forces, moments and point of action on submerged surfaces
3. To be able to classify flows as uniform/nonuniform, steady/unsteady, compressible/incompressible, laminar/turbulent,
[1D/2D/3D,
M. Calculate mass flow rate, volumetric flow rate and mean velocity in a flow
b. Learn pressure, velocity and mass flow rate measurement techniques
6. Use control volume concept and Reynolds transport theorem to calculate fluid forces and moments acting on static or
Imoving vanes, nozzles, bends, rotating systems
7. Apply dimensional analysis, similarity and modeling laws to fluid flow problems
8. Make calculations and use moody diagram to determine the local losses and resistance to flow in pipe systems
D. Knowledge of lift and drag concepts over immersed bodies and their simple calculations
[10. Knowledge of pump and turbine characteristics; ability to choose the right pump or turbine for a given flow system
Ders Kitab1 F. M. White, 2005, Fluid Mechanics, 5th Edition, McGraw Hill.
(Textbook) B.R. Munson, D.F. Young and T. H. Okiishi, 2006, Fundamentals of Fluid
Mechanics, 5th Edition, J. Wiley and Sons.
Diger Kaynaklar . M. White (Cev. Kadir Kirkkoprii, Erkan Ayder, 2004), 1999, Fluid Mechanics,

(Other References)

th Edition, Literatur Kitabevi.

V.L. Streeter, E.B. Wylie, 1983, Fluid Mechanics, Mc Graw Hill.
J.H. Shames, 1992, Mechanics of Fluids, Mc Graw Hill.

E.B. Wylie, 1983, Fluid Mechanics, Mc Graw Hill.

Cengel, Y., Cimbala, C (Cev. Ed. Tahsin Engin, 2008), 2007, Fluid
Mechanics, 1st Edition, Giiven Kitabevi.

Odevler ve Projeler
(Homework & Projects)

En az bir 6dev ve bir adet tasarim projesi verilecektir

A minimum of 1 homework and 1 design project should be given

Laboratuar Uygulamalari
(Laboratory Work)

Y ok

None

Bilgisayar Kullanim
(Computer Use)

Odevlerin ve Tasarim projesi yapiminda bilgisayar kullanilabilir.

COMPUTER USAGE FOR HOMEWORKS AND PROJECT WORK

Diger Uygulamalar
(Other Activities)

Y ok

None




Ba ar1 Degerlendirme
Sistemi
(Assessment Criteria)

Faaliyetler
Activities)

Adedi - En az
(Quantity - Minimum)

Degerlendirme Katkis1 %
(Effects on Grading %)

Y1ligi Sinavlari
Midterm Examas)

1

30%

Kisa Sinavlar

8%

Quizzes)

Odevler 1 7%
Homeworks)

Projeler 0 0%
Projects)

Donem Odevi
Perm Paper)

10%

[Laboratuar Uygulamasi 0 0%
Laboratory Work)

Diger Uygulamalar 0 0%
Other Activities)

Final Sinavi 1 45%
Final Exam)

Hafta |[Konular Ciktilar
[Genel Kavramlar:, Aki kan ve aki larm tanimu, siki tirilabilme, buharla ma-kavitasyon, yiizeysel gerilme ve kilcallik.Hiz alanimin 6zellikleri. Temel aki analizi teknikleri. Aki 1
picimleri:Akim izgi
[Duran aki kanlar: Basing ve dagilimi,manometreler, dalmi yiizeylere gelen kuvvetler, Katila tirma prensibi, blok halinde 6teleme ve dénme, basing 2 3 4 5
blctimii -3-4-
Devami 0-3-4-5
Korunum denklemlerinin integral formu: Denetim hacmi ve sistem kavramlari, Reynolds transport teoremi, Kiitle, Momentum korunumu (Hareket miktar1 denklemi) ve enerji denklemi 6

Bernoulli denklemi ve uygulamalar:: Statik, dinamik ve toplam basing kavramlari, aki kan hizi, basing ve debisi dl¢iim yontemleri, Sifon ve kavitasyon, yiik ve piyezometre ¢izgileri

Devami

Stireklilik, Hareket ve Enerji denklemlerinin diferansiyel formda tiiretilmesi, Navier-Stokes denklemleri ve uygulamalari, akim ve potansiyel fonksiyonlar

Boyut analizi ve benzerlik
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Dalmi cisimler etrafinda aki , Sinir tabaka denklemleri, deneysel di aki lar.
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Su Darbeleri

[Tiirbomakinalar ve uygulamalari,
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Topics

Outcomes

[Some Characteristics of Fluids, Dimensions, Dimensional Homogenity, and Units, Analysis of Fluid Behavior, Measures
ICompressibility of Fluids, Vapor

of Fluid Mass and Weight, Ideal Gas Law, Viscosity,

1

Pressure at a Point, Basic Equation for Pressure Field, Pressure Variation in a Fluid at Rest, Standard Atmosphere, Measurement of Pressure, Manometry, Mechanical and
E |Pressurectronic Measuring Dev

D-3-4-5

Continuation

2-3-4-5

[The Velocity Field, The Acceleration Field, Control Volume and System Representations, Reynolds Transport Theorem, Conservaton of Mass, Conservation of Linear Momentum

6

[Newton s Second Law, Static, Stagnation Dynamic, and Total Pressure, Examples of Use of the Bernouilli Equation

Continuation

Fluid Element Kinematics, Conservation of Mass, Conservation of Linear Momentum, Inviscid Flow, Some Basic, Plane
Flows,Viscous Flow (Navier-S

Potential Flows, Superposition of Basic, Plane Potential

Dimesional Analysis, Buckingham Pi Theorem, Common Dimensionless Groups in Fluid Mechanics, Modeling and Similitude, Some Typ ical Model Studies
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General Characteristics of Pipe Flow, Fully Developed Laminar Flow, Fully Developed Turbulent Flow, Dimensional Analysis of Pipe Flow

[
o

Continuation
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General External Flow Characteristics, Boundary Layer Characteristics, Drag, Lift
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(Compressible flow, turbomachinery
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IApplications of turbomachinery, water hammer
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Diizenleyen (Prepared by)

Tarih (Date)

Imza (Signature)




