ECVL327 - Hydraulics / Hydraulics

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Hydraulics / Hydraulics

Ders Kodu / Course Code

ECVL327

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 3

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

insaat miihendisliginin uygulama alanlarindan biri olan Hidrolik miihendisliginin temel
prensiplerinin agiklanmasi, Hidrolik yapilara ait problemlerin ¢6ziim yollarinin 6gretilmesi
ve akiskan-yapi etkilesimi ve davraniginin belirlenmesi ile yapilarin tasarimlarinda
karsilagilan problemlerin tartigiimasidir.

The purpose of hydraulics, one of the practicing brench, is to introduce basic principles
of hydraulics, to teach students the solutions of hydraulic structures problems and to
discuss the design problems of structures.

igerigi / Content

Boru Hidroligi / Agik Kanal Hidroliginde Temel Kavramlar / Acik Kanallarda Uniform ve
Uniform Olmayan Akimlar / Fiziksel Modeller / Gegis Akimlarinin Hidroligine Giris /
Hesaplamali Hidrolige Giris

Pipe Flow / General Characteristics of Open Channel Flow / Uniform and Non-Uniform
Flow in Open Channels / Physical Modeling / Introduction to Transient Flow /
Introduction to Computational Hydraulics

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

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

Hidrolik, Stimer, Bayazid, Unsal, Birsen Yayinevi, 1983
Open channel hydraulics, Ven te Chow McGill, 2011

Hidrolik, Stimer, Bayazid, Unsal, Birsen Yayinevi, 1983
Open channel hydraulics, Ven te Chow McGill, 2011

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof. Dr. Levent Yilmaz




OGRENME GIKTILARI / LEARNING OUTCOMES

Ogrenciler hidrolik problemlerini gézmeyi ve hidrolik yapilarin tasarimini égrenir.

Students shall learn to solve hydraulic problems and to design hydraulic structures.

Ogrenciler hidrolik mithendisligi uygulamalarini yapma becerisini kazanir. Deney yapma becerisi
kazanir.

Students shall gain skills in doing application in hydraulic engineering.

Ogrenciler hidrolik mithendisligi ile ilgili tasarnim derslerine ait temel esaslan égrenerek bu konularin
anlasiimasini saglayacak becerileri kazanir.

Students shall learn basic knowledge about designing lessons and gain skills about understanding
related subject.

Hidrolik Miihendisligine ait temel denklemleri g6zme yetenegi kazanir.

Students will gain the ability to solve basic equations of Hydraulic Engineering

Karmasik problemleri cézme yetenegi kazanir.

To gain solving complexs problems.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

. . Ogretim Yont - -
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/%gggi\rgz Methods On Hazirlik / Preliminary

Techniques

Boyutsal analiz ve n-Teoremi

Ders, boyutsal analiz kavraminin tanitimiyla ve mihendislik
problemlerinin ¢éziimiinde olan 6nemiyle baslayacak. Temel boyutlar
1 ve birimler ele alinacak, ardindan Buckingham n-Teoremi'nin
turetilmesi ve uygulanmasi aciklanacaktir.

Dimensional analysis and n-Theorem

The lecture will begin with an introduction to the concept of
dimensional analysis and its importance in solving engineering
problems. The fundamental dimensions and units will be discussed,
followed by the derivation and application of the Buckingham n-
Theorem.

Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;;&gﬁ:ﬁgmz Methods On Hazirlik / Preliminary

Techniques

Bu ders, hidrolikte modeller ve prototipler arasindaki iliskiye
odaklanacaktir. Gergek diinya sistemlerinin davranisini anlamak ve
tahmin etmek igin modellerin kullaniminin 6nemi vurgulanacaktir.
Ders, fiziksel modeller ve sayisal similasyonlar da dahil olmak lGzere
hidrolik miihendislikte kullanilan farkli model turlerini tartisacaktir.

Olgek yasalari kavrami ve geometrik ve kinematik benzerlik
prensipleri detayl bir sekilde agiklanacaktir. Ogrenciler, fiziksel bir
modeli uygun sekilde kigultmeyi ve daha biiyuk bir prototipi temsil
etmeyi 6greneceklerdir. Ders ayrica modellerin sinirlamalarini ve elde
edilen sonuglari dogrulama ve onaylama ihtiyacini ele alacaktir.

Ayrica, ders hidrolikte deneysel verilerden elde edilen deneysel ve
5 teorik ¢dziim kavramini tanitacaktir. Ogrenciler, deneysel verilerden
tiretilen deneysel iligkilerin Snemini ve hidrolik parametreleri tahmin
etmek icin nasil kullanilabilecegini 6greneceklerdir.

This lecture will focus on the relationship between models and
prototypes in hydraulics. The importance of using models to
understand and predict the behavior of real-world systems will be
emphasized. The lecture will discuss the different types of models
used in hydraulic engineering, including physical models and
numerical simulations.

The concept of scaling laws and the principles of geometric and
kinematic similarity will be explained in detail. Students will learn how
to properly scale down a physical model to represent a larger
prototype. The lecture will also cover the limitations of models and the
need to validate and verify the results obtained from them.
Furthermore, the lecture will introduce the concept of empirical and
theoretical solutions in hydraulics. Students will learn about the
importance of empirical relationships derived from experimental data
and how they can be used to estimate hydraulic parameters.
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Bu ders, borulardaki akisin analizine ve Darcy-Weisbach denklemi
kullanarak basing kayiplarinin tahminine odaklanacaktir. Darcy-
Weisbach denklemi, borulardaki strtinme kayiplarini hesaplamak igin
yaygin olarak kullanilan bir deneysel formildir.

Ders, laminar ve turbulent akis rejimleri de dahil olmak tzere
borulardaki akisin temel prensiplerinin gézden gegcirilmesiyle
baslayacaktir. Akis rejimini ve strtinme kayiplarina olan etkisini
belirlemek igin Reynolds sayisi kavrami ele alinacaktir. Ogrenciler,
Moody diyagramini kullanarak Darcy-Weisbach denklemindeki
surtlinme faktoriini hesaplamanin nasil yapildigini 6greneceklerdir.

Darcy-Weisbach denklemi ve sirtiinme faktorii, boru uzunlugu, capi
ve hizi gibi bilesenleri detayl bir sekilde agiklanacaktir. Ogrencilere
denklemi kullanarak bas kayiplarini tahmin etme ve bir boru
sisteminde basing disiisiinu belirleme konusunda rehberlik
edilecektir.

Ders ayrica Darcy-Weisbach denkleminin pratik uygulamalarini da
kapsayacaktir, 6rnegin belirli bir akis hizi igin boru ¢apini belirleme
veya bir boru agindaki enerji verimliligini degerlendirme. Anlama
seviyesini pekistirmek igin gesitli 6rnekler ve problem ¢cézme
alistirmalari sunulacaktir.

This lecture will delve into the analysis of flow in pipes and the
estimation of head losses using the Darcy-Weisbach equation. The
Darcy-Weisbach equation is a widely used empirical formula for
calculating the frictional losses in pipes.

The lecture will begin with a recap of the basic principles of fluid flow
in pipes, including laminar and turbulent flow regimes. The concept of
Reynolds number will be discussed to determine the flow regime and
its influence on frictional losses. Students will learn how to calculate
the friction factor, an essential parameter in the Darcy-Weisbach
equation, using the Moody diagram.

The Darcy-Weisbach equation and its components, including the
friction factor, pipe length, diameter, and velocity, will be explained in
detail. Students will be guided on how to use the equation to estimate
head losses and determine the pressure drop in a pipe system.

The lecture will also cover practical applications of the Darcy-
Weisbach equation, such as determining the pipe diameter for a
given flow rate or assessing the energy efficiency of a pipe network.
Various examples and problem-solving exercises will be provided to
reinforce understanding.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Ders, boru sistemlerindeki baslica ve kiguk enerji kayiplari
kavramlarini kapsayacaktir. Borular icin bas kaybi hesaplamalari,
Darcy-Weisbach ve Hazen-Williams denklemleri de dahil olmak tizere
ele alinacaktir. Ek olarak, tesisat parcgalari ve valfler nedeniyle olusan
yerel kayiplar da ele alinacaktir.

The lecture will cover the concepts of major and minor energy losses
in pipe systems. Head loss calculations for pipes will be discussed,
including the Darcy-Weisbach and Hazen-Williams equations.
Localized losses due to fittings and valves will also be addressed.
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Bu ders, boru aglarinin ve yapilandirmalarinin analizine
odaklanacaktir. Boru aglarinin ¢éziimiinde iteratif bir ydontem olan
Hardy-Cross yontemi aciklanacaktir. Alternatif bir ¢dziim teknigi
olarak esdeger boru yontemi kavrami da tartisilacaktir.

This lecture will focus on the analysis of pipe networks and their
configurations. The Hardy-Cross method, an iterative approach to
solving pipe networks, will be explained. The concept of equivalent
pipe method as an alternative solution technique will also be
discussed.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Ders, birden fazla rezervuar ve pompa istasyonunu iceren su dagitim
sistemlerinin tasarimini ve analizini kapsayacaktir. Hidrolik gradyan
kavrami ve etkili boru aglan tasarlarken énemi aciklanacaktir.

The lecture will cover the design and analysis of water distribution
systems involving multiple reservoirs and pumping stations. The
concept of hydraulic gradient and its significance in designing
efficient pipe networks will be explained.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Bu ders, acik kanal akisini tanitacak ve diizglin akis kosullarina
odaklanacaktir. Akis hizini ve acik kanallardaki desarji tahmin etmek
icin yaygin olarak kullanilan Manning denklemi tartisilacaktir. Kanal
gecisleri ve bunlarin akis 6zellikleri lizerindeki etkisi de ele alinacaktir.

This lecture will introduce open channel flow and focus on uniform
flow conditions. The Manning's equation will be discussed as a widely
used method to estimate flow velocity and discharge in open
channels. Channel transitions and their effect on flow characteristics
will also be covered.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Ara Sinav gerceklestirilecek.

Midterm exam will be held.

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Ders, acgik kanal kesitlerinin tasarimini ve boyutlandirmasini
kapsayacaktir. Kritik akis kavrami ve alt kritik ve Ust kritik akis rejimleri
ile iliskisi aciklanacaktir. Akigi kontrol etmek icin cesitli hidrolik
yapilarin kullanimi da tartisilacaktir.

The lecture will cover the design and dimensioning of open channel
cross-sections. The concept of critical flow and its relation to
subcritical and supercritical flow regimes will be explained. The use of
various hydraulic structures to control flow will also be discussed.
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10

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Bu ders, acik kanal akislarinda 6zel enerjiye odaklanacak ve akis
davranisini anlamak igin énemini vurgulayacaktir. Ozel eneriji kavrami,
kanal kesitindeki birim agirlik akiskan basina toplam enerji olarak
tanitilacaktir.

Ders, 6zel enerji diyagramini agiklayacak, bu diyagram 6zel enerji ile
akis derinligi arasindaki iliskiyi grafiksel olarak gésterir. Ogrenciler,
altkritik, kritik ve Ust kritik akiglar da dahil olmak tzere farkh akis
kosullari igin 6zel enerji diyagramlarini nasil olusturacaklarini ve
yorumlayacaklarini 6greneceklerdir.

Ozel enerjiye dayali akis siniflandirma prensipleri tartisilacaktir.
Ogrenciler, altkritik ve iist kritik akislar ile bunlara karsilik gelen akis
rejimleri arasindaki farklar anlayacaklardir. Ders, 6zel enerjinin en
disik oldugu kritik akis kosuluna ve akis gecislerindeki 6nemine
vurgu yapacakiir.

Ders ayrica 6zel enerji diyagramlarinin pratik uygulamalarini da
kapsayacaktir, 6rnegin kritik derinligi belirleme, akis profillerini analiz
etme ve agik kanallarda akisin kararliligini degerlendirme. Ogrenciler,
6zel enerji diyagramlarini kullanarak akis 6zelliklerini tanimlamayi ve
bilin¢li tasarim kararlarn vermeyi 6greneceklerdir.

This lecture will focus on specific energy in open channel flows and
its significance in understanding flow behavior. The concept of
specific energy will be introduced as the total energy per unit weight
of fluid in a channel section.

The lecture will explain the specific energy diagram, which is a
graphical representation of the relationship between specific energy
and flow depth. Students will learn how to construct and interpret
specific energy diagrams for different flow conditions, including
subcritical, critical, and supercritical flows.

The principles of flow classification based on specific energy will be
discussed. Students will understand the differences between
subcritical and supercritical flows and their corresponding flow
regimes. The lecture will emphasize the critical flow condition, where
specific energy is at its minimum, and its significance in flow
transitions.

The lecture will also cover practical applications of specific energy
diagrams, such as determining the critical depth, analyzing flow
profiles, and assessing the stability of flow in open channels.
Students will learn how to use specific energy diagrams to identify
flow characteristics and make informed design decisions.

1

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Ders, acik kanallarda akis profillerinin analizini kapsayacak, bu
analizde yavasca ve hizla degisen akis kosullar ele alinacaktir.
Yavasca degisen akisi yéneten denklemler, geri su ve su ¢ekilme
egrileri kavramlariyla birlikte tanitilacaktir. Hizla degisen akisin
siniflandirmasi ve 6zellikleri de tartisilacaktir.

The lecture will cover the analysis of flow profiles in open channels,
including gradually and rapidly varying flow conditions. The equations
governing gradually varied flow will be introduced, along with the
concept of backwater and drawdown curves. The classification and
characteristics of rapidly varied flow will also be discussed.
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Bu derste, hidrolik atlama olaylarinin detayli bir anlayisi saglanacaktir.
Dalgall ve salinan atlama gibi farkli tiirlerdeki hidrolik atlama olaylari
aciklanacaktir. Hidrolik atlamanin enerji dagihm mekanizmalari ve
kararliigi da tartigilacaktir.

This lecture will provide an in-depth understanding of hydraulic
jumps. Different types of hydraulic jumps, such as undular and
oscillating jumps, will be explained. The energy dissipation
mechanisms and the stability of hydraulic jumps will also be
discussed.

13

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Bu derste, yavasca degisen akista ylzey profilinin analizi Uzerinde
durulacaktir. Kritik derinlik kavrami ve akis kosullariyla iligkisi
aciklanacaktir. Akisi maniptile etmek igin havuz, su tahliye kapisi gibi
kanal kontrol yapilarinin kullanimi da tartisilacaktir.

The lecture will focus on the analysis of surface profiles in gradually
varied flow. The concept of critical depth and its relationship to flow
conditions will be explained. The use of channel controls, such as
weirs and sluice gates, to manipulate flow will also be discussed.

14

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Bu derste, orifis ve savaklar lizerinden akis prensipleri ele alinacaktir.
Farkl tipteki orifislere ve savaklara ait desarj katsayilarinin
hesaplanmasi agiklanacaktir. Orifisler ve savaklarin ingaat
muhendisligi projelerindeki pratik érnekleri ve uygulamalari da
tartisilacaktir.

This lecture will cover the principles of flow through orifices and flow
over weirs. The calculation of discharge coefficients for different types
of orifices and weirs will be explained. Practical examples and
applications of orifices and weirs in civil engineering projects will also
be discussed.
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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 1.00 1.00
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 30.00 30.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Toplam / Total: 32 56.00 134.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 134.00/25.00 = 5.36 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 134.00 / 25.00 = 5.36 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

114 (115|116 |1.1.7 | 1.1.8 | 1.1.9 [1.1.10(1.1.11

1.0grenciler hidrolik
problemlerini cézmeyi ve
hidrolik yapilarin tasarimini
ogrenir. / Students shall learn
to solve hydraulic problems
and to design hydraulic
structures.

2.0grenciler hidrolik
muhendisligi uygulamalarini
yapma becerisini kazanir.
Deney yapma becerisi
kazanir. / Students shall gain
skills in doing application in
hydraulic engineering.

3.Ogrenciler hidrolik
muhendisligi ile ilgili tasarim
derslerine ait temel esaslari
6grenerek bu konularin
anlagiimasini saglayacak
becerileri kazanir. / Students
shall learn basic knowledge
about designing lessons and
gain skills about understanding
related subject.

4 Hidrolik Mihendisligine ait
temel denklemleri ¢gbzme
yetenegi kazanir. / Students
will gain the ability to solve
basic equations of Hydraulic
Engineering

5.Karmasik problemleri gzme
yetenegi kazanir. / To gain
solving complexs problems.

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