ECVL216 - Fluid Mechanics / Fluid Mechanics

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Fluid Mechanics / Fluid Mechanics

Ders Kodu / Course Code

ECVL216

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 2

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Akiskanlar Mekanigi ile ilgili temel kavramlar verilerek, sivilarin 6zellikleri, hidrostatik,

akiskanlarin kinematigi ve akis tipleri konularini kavramak.

Providing students with basic concepts of fluid mechanics, fluid characteristic,
hydrostatics, fluid kinematics and flow types are explained in this course.

igerigi / Content

Temel kavramlar, sivilarin 6zellikleri, durgun haldeki akiskanlar, hareket halindeki

akiskanlar, boyut analizi kavrami.

Basic concepts, fluid characteristic, hydrostatics, hydrodynamics, dimensional analysis

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Akiskanlar Mekanigi ve Hidrolik, Yalcin Yuksel, Beta

Fluid Mechanics and Hydraulics, Yalcin Yuksel, Beta

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof.Dr.Levent Yiimaz

Prof.Dr.Levent Yiimaz




OGRENME GIKTILARI / LEARNING OUTCOMES

Durgun akiskan igerisindeki basing degisimlerini belirleyebilecektir. He/She identfies variation of hydrostatic pressure

Durgun haldeki akiskanlar tarafindan diizlem ve egrisel ylizeyler (izerine uygulanan kuvvetleri

. . He/She calculates forces on flat and curvilinear surfaces by hydrostatic effects
hesaplanabilecektir

Bir akis sistemine giren veya ¢ikan debileri dengeleyebilmek igin kiitle denklemini uygulayabilecektir He/She applies mass equations for input and output discharge

Bernoulli denklemini farkl tirlerdeki akis problemlerini cozmede kullanabilecektir. He/She comprehends using bernoulli equation and restrictions

impuls-momentum denklemini uygulayarak akiskanlarin kendisini gevreleyen kati yiizeyler iizerine

yaptigi etki kuvvetlerini ¢dziimleyebilecektir. He/She applies impulse-momentum equatians

Borularda sirekli ve yersel yiik kayiplarinin bulunmasi ile ilgili, impuls-momentum uygulama deneyi,

su jeti deneyi hidrolik laboratuvarinda deney yapabilecektir He/ She makes experiments concerned with local and frictional losses in pipess

HAFTALIK DERS iCERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Akiskanlar mekanigine giris yapilacak. Akiskanlar mekaniginin tanimi
ve kapsami agiklanacak. Akiskanlar mekaniginin 6nemi ve uygulama
alanlar tzerinde durulacak. Dersin igleyisi hakkinda genel bilgiler
paylasilacak.

Introduction to Fluid Mechanics will be provided. The definition and
scope of Fluid Mechanics will be explained. The importance and
applications of Fluid Mechanics will be discussed. General
information about the course structure will be shared.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Akiskanlar mekanigi hakkinda temel bilgiler verilecektir. Ogrencilere,
akiskanlar mekanigi alaninda temel boyutlar, tiretilmis boyutlar ve
boyut analizi 6gretilecektir. Ayrica, yogunluk ve viskozite gibi 5nemli
akiskan ozellikleri detayli bir sekilde aciklanacaktir.

Fundamental knowledge about fluid mechanics will be provided. The
students will be taught about the primary dimensions, derived
dimensions, and dimensional analysis in the field of fluid mechanics.
Moreover, important fluid properties such as density and viscosity will
be explained in detail.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Akiskanlar mekanigi dersinde, viskozitenin 6nemi tizerinde durulacak.
Viskozitenin, Newtonian akiskanlar Gizerindeki etkileri detayli bir
sekilde aciklanacak ve dgretilecektir. Ayrica, laminer, gegis ve
tirbllansl akimlar hakkinda da bilgiler verilecektir.

The importance of viscosity in fluid mechanics will be emphasized.
The effects of viscosity on Newtonian fluids will be explained in detail,
and information will be provided about laminar, transitional, and
turbulent flows.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Fundamental properties of fluids, pressure distribution within a fluid,
buoyancy and Archimedes' principle, fluid forces on submerged and
floating bodies, and the stability conditions for such bodies will be
taught

Akiskanlarin temel 6zellikleri, bir akiskan igindeki basing dagilimi,
yuzerlik ve Argimet prensibi, batik ve ylzen cisimler Uzerindeki
akiskan kuvvetleri, ve bu cisimlerin kararllik kosullarn dgretilecektir.
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Manometrelerin tanimi, calisma prensipleri ve kullanim alanlari
ayrintili olarak ele alinacaktir. Manometrelerin farkl tipleri, lgiim
prensipleri ve avantajlar 6gretilecektir. Ayrica, tlip icindeki basing
denklemlerinin nasil ¢dziilecegi 6grencilere pratik drneklerle
anlatilacak ve uygulamal problemler ¢ozilecektir. Basing dlgiimiinde
kullanilan farkli teknikler ve manometrelerin dogruluk ve hassasiyeti
gibi konular da ders kapsaminda ele alinacaktir.

The definition, working principles, and applications of manometers
will be extensively discussed. Different types of manometers,
measurement principles, and their advantages will be taught. In
addition, the solution of pressure equations inside tubes will be
explained to students through practical examples and solved
problems. Various techniques used for pressure measurement and
topics such as accuracy and precision of manometers will also be
covered.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yoéntem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Akiskanlarin hareketi ve akiskan pargaciklarinin hareket 6zellikleri
Uizerinde durulacaktir. Akiskanlarin hizi, hiz dagilimi, akis hatti,
akiskan parcaciklarinin izleme ydéntemleri gibi konular ele alinacaktir.
Akiskanlarin Eulerian ve Lagrangian yaklasimlarina deginilecek,
akiskanlarin hiz, ivme ve yer degistirmeleri ile ilgili temel kavramlar
Ogretilecektir.

The lecture will focus on the motion of fluids and the movement
characteristics of fluid particles. Topics such as fluid velocity, velocity
distribution, streamlines, and methods for tracking fluid particles will
be covered. The Eulerian and Lagrangian approaches to fluid
analysis will be introduced, and fundamental concepts related to fluid
velocity, acceleration, and displacement will be taught.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yéntem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

1 Boyutlu, 2 Boyutlu ve 3 Boyutlu Akimlar konusu ele alinacak ve
ozellikleri agiklanacak. Bu akimlarin matematiksel ifadeleri
ogretilecektir. Akiskanlarin hiz, basing ve yogunluk dagilimlari
Uizerinde durulacak ve gorsellestirme teknikleri kullanilarak bu
dagilimlarin anlasiimasi saglanacak.

The topic of "One-Dimensional, Two-Dimensional, and Three-
Dimensional Flows" will be addressed, and their characteristics will
be explained. The mathematical expressions for these flows will be
taught. Emphasis will be placed on the velocity, pressure, and density
distributions of fluids, and visualization techniques will be employed
to facilitate understanding of these distributions.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Ara Sinav gergeklestirilecek.

Midterm exam will be held.
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Bernoulli denklemi tanitilacak ve denklemin bilesenleri olan statik
basing, dinamik basing ve potansiyel enerji terimleri ayrintili olarak
aciklanacak.Ders siirecinde Bernoulli denkleminin farkli uygulamalari,
akiskanlarin farkl kesitlerindeki davranisi ve akiskanlarin ener;ji
doénlisiimi hakkinda érnekler ve gorseller kullanilarak anlatilacaktir.

The Bernoulli equation will be introduced, and its components
including static pressure, dynamic pressure, and potential energy
terms will be explained in detail. Throughout the course, various
applications of the Bernoulli equation will be explored, and the
behavior of fluids in different flow sections as well as energy
transformations within fluids will be demonstrated through examples
and visuals.

10

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Benoulli denkleminin nasil kullanildigi hakkinda érnekler tizerinde
uygulama yapilacaktir.

Examples will be used to demonstrate the application of the Bernoulli
equation.

11

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Bu ders, gercgek akiskanlarin 6zellikleri, viskozite etkileri, laminer ve
turbulansli akimlar arasindaki farklar, akis hizi profilleri, tirbilans
modelleri gibi konular kapsayacaktir. Ogrencilere gergek akiskanlarin
naslil davrandigi, akiskan hareketinin nasil analiz edilecegi ve bu
analizin hangi modellerle gerceklestirilecegi konusunda bilgiler
aktarilacaktir.

This lecture will cover the characteristics of real fluids, the effects of
viscosity, the differences between laminar and turbulent flows, flow
velocity profiles, turbulence models, and related topics. Students will
be provided with information on how real fluids behave, how fluid
motion is analyzed, and the models used for such analysis.

12

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Gercek akiskanlarin 6zellikleri, viskozite etkileri, laminer ve turbulansh
akimlar arasindaki farklar, akis hiz profilleri, tirbllans modelleri gibi
konularin 2-boyutlu davranisi incelenecektir. Ogrencilere gercek
akiskanlarin 2-boyutta nasil davrandigi, akiskanin 2-boyutlu
hareketinin nasil analiz edilecegi ve bu analizin hangi modellerle
gerceklestirilecedi konusunda bilgiler aktarnlacaktir.

The characteristics of real fluids, the effects of viscosity, the
differences between laminar and turbulent flows, flow velocity
profiles, and turbulence models will be examined in the context of two
-dimensional behavior. Students will be provided with information on
how real fluids behave in two dimensions, how the two-dimensional
motion of fluids is analyzed, and the models used for such analysis.
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13

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Akiskanlar mekanigi igerisinde dnemli bir konu olan viskoz alttabaka
(viscous sublayer) (izerine odaklanilacaktir. Ogrencilere viskoz
alttabakanin tanimi, 6zellikleri, olusumu ve etkileri hakkinda ayrintili
bilgi verilecektir. Viskoz alttabakanin akigkanin yiizeyine yakin
bélgede nasil olustugu, hiz profilleri Gizerindeki etkileri ve sinirlayici
kosullari 6gretilecektir. Ayrica, viskoz alttabakanin akigkan direnci ve
akisin kararlihgi Gizerindeki 6nemi vurgulanacak ve pratik 6rneklerle
konunun anlasiimasi saglanacaktir.

The focus of this lecture will be on the important topic of viscous
sublayer within fluid mechanics. Students will be provided with
detailed information about the definition, characteristics, formation,
and effects of the viscous sublayer. The lecture will cover how the
viscous sublayer forms near the surface of the fluid, its influence on
velocity profiles, and the limiting conditions associated with it.
Furthermore, the significance of the viscous sublayer in terms of fluid
resistance and flow stability will be emphasized, and practical
examples will be used to enhance the understanding of the subject
matter.

14

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Tirbulansh alttabaka (turbulent sublayer) konusuna odaklanilacaktir.
Ogrencilere turbulent alttabakanin tamimi, olusumu, 6zellikleri ve
etkileri hakkinda kapsamli bir bilgi aktarilacaktir. TUrbulansh
alttabakanin akigkan yiizeyine yakin bdlgede nasil olustugu, hiz
profilleri Gzerindeki etkileri ve sinirlayici kosullar detaylh bir sekilde
ogretilecektir. Ayrica, Turbulansh alttabakanin akigin taginim
ozellikleri, karisim siregleri ve enerji transferi Gizerindeki etkilerine
deginilecektir. Pratik 6rneklerle bilgiler pekistirilecektir.

The focus will be on the turbulent sublayer in fluid mechanics.
Students will be provided with comprehensive information regarding
the definition, formation, characteristics, and effects of the turbulent
sublayer. Detailed explanations will be given on how the turbulent
sublayer forms near the fluid surface, its influence on velocity profiles,
and the constraining conditions associated with it. Additionally, the
impact of the turbulent sublayer on the transport properties, mixing
processes, and energy transfer of the flow will be discussed. Practical
examples will be utilized to reinforce the concepts.
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 90
Ev Odevi / Homework 1 10
Toplam / Total: 2 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total
S e et eEes Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 15.00 15.00
Bireysel Calisma / Self Study 14 3.00 42.00
Final Sinavi / Final Examination 1 4.00 4.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 25.00 25.00
Performans / Performance 14 4.00 56.00
Toplam / Total: 32 53.00 144.00

719




Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 144.00/25.00 = 5.76 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 144.00 / 25.00 = 5.76 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.Durgun akigkan igerisindeki
basing degisimlerini

belirleyebilecektir. / He/She 2 3 2 3 4 3 4 3 2 3 3
identfies variation of
hydrostatic pressure

2.Durgun haldeki akiskanlar
tarafindan diizlem ve egrisel
yuzeyler lizerine uygulanan
kuvvetleri hesaplanabilecektir / 4 1 3 3 4 3 5 4 3 3 4
He/She calculates forces on
flat and curvilinear surfaces by
hydrostatic effects

3.Bir akis sistemine giren veya
cikan debileri dengeleyebilmek
icin kitle denklemini
uygulayabilecektir / He/She
applies mass equations for
input and output discharge

4.Bernoulli denklemini farkli
tiirlerdeki akis problemlerini
¢6zmede kullanabilecektir. /
He/She comprehends using
bernoulli equation and
restrictions

5.impuls-momentum
denklemini uygulayarak
akiskanlarin kendisini
cevreleyen kati ylizeyler
lizerine yaptidi etki kuvvetlerini
¢o6zlimleyebilecektir. / He/She
applies impulse-momentum
equatians

6.Borularda surekli ve yersel
yuk kayiplarinin bulunmasi ile
ilgili, impuls-momentum
uygulama deneyi, su jeti deneyi
hidrolik laboratuvarinda deney 5 4 4 5 5 4 3 3 3 4 2
yapabilecektir / He/ She makes
experiments concerned with
local and frictional losses in
pipess

Katki Dlzeyi / Contribution Level : 1-Cok Duistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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