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Dersin Adi:Akiskanlar Mekanigi

Course Name:Fluid Mechanics

Ders Uygulamasi, Saat/Hafta
Kod Yaryil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)
GMI 261E 3 2,5 4 2 1 -

Bo6lim / Program Gemi Makineleri isletme Miihendisligi
(Department/Program) | (Marine Engineering)
Dersin Tirii Zorunlu Dersin Dili ingilizce
(Course Type) (Compulsory) (Course Language) | (English)

Dersin Onkosullar
(Course Prerequisites)

MAT 102 veya MAT 102E veya MAT 104 veya MAT 104E min DD
(MAT 102 or MAT 102E or MAT 104 or MAT 104E min DD)

Dersin Mesleki Bilesene

Temel Mihendislik Genel Egitim

Temel Bilim ve Matematik Miihendislik Tasarim

Katlast, 9 (Basic Sciences and Math) (Eng!neermg (Engineering Design) (Gene.ral
(Course Category Science) Education)
by Content, %) - 100 - -

Dersin Tanimi

Temel kavramlar. Hidrostatik. Bir noktada basing. Sivi ve gazlarda basing dagilimi.
Basing kuvvetlerinin hesabi. Kaldirma kuvveti. Bir boyutlu akimlarin temel denklemleri
(sarekililik, enerji ve impals-momentum denklemleri). Navier-Stokes
denklemleri.Bernoulli denklemi. Borularda akis. Sinir tabakasi kavrami. Boyut analizi
ve benzerlik yasalari.

(Course Description)

Basic concepts. Hydrostatics. Pressure at a point. Pressure distribution in liquids and
gases. Calculation of pressure forces. Buoyancy. Basic equations of one-dimensional
flow (continuity, energy and impulse-momentum equations). Navier-Stokes
Equations.Bernoulli equation. Flow in pipes. Boundary layer. Dimensional analyses and
similarity laws.

Dersin Amaci

1.
2.

Akiskanlarin davraniglarini 6gretmek.
Akiskanlar hakkindaki teori ve uygulamalari 6gretmek.

(Course Objectives)

1.
2.

To teach the fluid behaviors.
To teach the theories and applications of fluids.

Dersin Ogrenme
Ciktilan

Bu dersi basariyla tamamlayan 6grenciler;

I. Temel akiskan kavramlarini, hidrostatik prensiplerini, basing dagihmini bilir ve ilgili
problemleri ¢ozer.

. Bernoulli teoremini ve siireklilik-enerji denklemini 6grenir, pratige uygulayabilir
ve karmasik-farkl sistemlerde ilgili hesaplari yapabilir.

. Momentum teoremini, sistemlerdeki basing kayiplarini veviskoz direnci 6grenir ve

pratige uygulayabilir.

Sinir tabaka, boyut analizi ve benzerlik yasalari hakkinda temel bilgi sahibi olur.

(Course Learning
Outcomes)

Students who pass the course will;
I. Understand the basic concepts of fluids, the principles of hydrostatics, the
pressure distribution and solve related problems.

. Know the Bernoulli’s Theorem, the energy/continuity equations and can apply
them in practice and perform related calculations in various complex systems.

. Understand the momentum theorem, pressure losses, viscous resistance and can

solve related problems.

Have basic knowledge on boundary layers, dimensional analysis and similarity




laws.

DERS PLANI
DersinOg
Hafta Konular renme
Ciktilan
1 Temel akiskan bilgisi, hidrostatik I
2 Bir noktada basing ve (¢ boyutlu basing denklemi, basing dagilimi, manometreler I
3 Diiz ve egrisel ylzeyler lizerinde hidrostatik basing kuvveti ve etki noktasi I
4 Diz ve egrisel ylzeyler tizerinde hidrostatik basing kuvveti ve etki noktasi I
5 Kaldirma kuvveti, yiizme, kararlilik, rijit cisim hareketinde basing dagihmi I
6 Sureklilik, enerji ve impals-momentum denklemleri Il
7 Sureklilik, enerji ve impals-momentum denklemleri Il
8 Sureklilik, enerji ve impals-momentum denklemlerinin uygulamalari [1-111
9 Navier-Stokes denklemleri ve uygulamalari [1-111
10 Akiskanlarin bir, iki ve ¢ boyutlu akimlari [-11
11 Bernoulli denklemi [-11
12 Borularda strtinmeli akislar, laminer ve tirbulansli akis, basing kayiplari [1-111
13 Sinir tabaka, cisimler etrafindaki laminer ve tirbilansli akis ve viskoz direng [-111-1V
14 Boyut analizi ve benzerlik yasalari v
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Basic concepts, hydrostatics I
) Pressure at a point, and three-dimension pressure equation, pressure distribution, |
manometers
3 Calculation of hydrostatics pressure forces on plane and curved surface and centerline |
of them
a Calculation of hydrostatics pressure forces on plane and curved surface and centerline |
of them
5 Buoyancy, flotation, stability, pressure distribution with rigid body motion I
6 Continuity, energy and impulse - momentum equations 1]
7 Continuity, energy and impulse - momentum equations 1]
8 Applications of continuity, energy and impulse - momentum equations [1-111
9 Navier-Stokes Equations and applications [1-111
10 One, two- and three-dimensional flows of fluids -1
11 Bernoulli equation -1
12 Viscous flows in pipes, laminar and turbulent flow, pressure losses [1-111
13 Boundary layer, laminar and turbulent flow around body and viscous resistance [-11-1v
14 Dimensional analyses and similarity laws v




Dersin Gemi Makineleri isletme MiihendisligiOgrenci Ciktilariylailiskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi

1 2
Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme, v
formiile etme ve ¢ozme becerisi.
Kiresel, kiiltirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglk, givenlik ve v
refahi gbz 6niine alarak ¢6zim treten mihendislik tasarimi uygulama becerisi.
Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.
Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik ¢oziimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz 6niinde bulundurarak bilingli kararlar v
verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.
Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak icin miihendislik
yargisini kullanma becerisi.
Uygun 68renme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi.
Gemi makine ve sistemlerini verimli ve glvenli galistirma, bakimlarini gergeklestirme ve arizalarini v
saptayip giderme becerisi.

Olgek:  1: Az, 2: Kismi, 3: Tam
Relationship of the Course to Marine EngineeringStudent Outcomes
Level of
Program Student Outcomes Contribution

1 2 3
An ability to identify, formulate, and solve complex engineering problems by applying principles of v
engineering, science, and mathematics.
An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic v
factors.
An ability to communicate effectively with a range of audiences.
An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic, v
environmental, and societal contexts.
An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.
An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.
An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.
An ability to effectively and safely operate and maintain marine engines and systems, as well as v
remedying engine troubles.

Scaling: 1:Little, 2: Partial, 3: Full




Tarih (Date) Béliim onayi (Departmental approval)

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

Ders Kitabi White F. M., Fluid Mechanics, McGraw Hill, 2016.
(Textbook)

1. Cengel Y., Fluid Mechanics, Fundamentals and Applications, McGraw Hill,
Diger Kaynaklar 2015.

(Other References)

2. Scheme E. Fluid Mechanics, 2015.
3. Munson B. R., Young D. F., Okiish T. H., Fundamentals of Fluid Mechanics,
2015.

Odevler ve Projeler
(Homework & Projects)

Laboratuvar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

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

Yil igi Sinavlari

(Midterm Exams) ! 40

Kisa Sinavlar

(Quizzes) 2 20

Odevler
(Homework)

Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




