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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)
MAK4016 8 2,5 5 2 1 -
Boliim / Program Makina Muhendisligi / Makina Mihendisligi
(Department/Program) | (Mechanical Engineering/ Mechanical Engineering)
Dersin Tiiri . i . Dersin Dili Tirkge
(Course Type) Eleekcr;:\ljes)eglmll (Technical (Course Language) | (Turkish)
Dersin Onkosullar1 | MAK228- MAK229) / AKM208-AKM209)
(Course Prerequisites)
. . Temel Bilimve Miihendislik/Mimar
Dersin Mesleki Bilesene [ yatematik Temel Miihendislik ik Tasarim Genel Egitim
Katkist, % (BasicSciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %) - - 100 -

Dersin Tanimi

(Course Description)

Hidrolik Tarbomakinalarin teorisi, calisma prensipleri, tanim blyuklikleri, performans
egrileri, tipleri, konstruktif 6zellikleri, kavitasyon, genel ve temel tasarim prensipleri,
isletme prensipleri.

Basic theory of Hydraulic Turbomachinery and their principles of work. Type definition
quantities. Performance curves. Construction types. Cavitation. Main common design
principles. Fundamentals of operational concerns.

Dersin Amaci

(Course Objectives)

1. Rotodinamik pompalar ve su turbinlerinin hidrolik tasarimi igin gerekli temel dizayn
kriterlerini 6grenciye aktarmak.

2. Hidrolik makinalarin tanim bayukltklerini, tiplerini, temel konstriiksiyon 6zelliklerini,
karakteristik egrilerini, isletme 6zelliklerini ve se¢im kriterlerini tanitmak.

1. Establish strong awareness of the main principles and the criteria of the hydraulic
design of rotodynamic pumps and hydraulic turbines.

2. Develop extensive knowledge on the types, main definition quantities, principle
design characteristics, performance curves, operation principles and utilization and
application criteria of hydraulic machines.

Dersin
Ogrenme
Ciktilan

1. Bernoulli,enerji, hareket miktari momenti denklemlerini uygulayarak hidrolik
makinalarda sivi ile akiskan arasindaki enerji donisimuni kinematik blyUkliklerle ifade
edebilmek.

2. Su tarbinleri ve rotodinamik pompalarinin gesitli tiplerinin temel konstriktif 6zellikleri,
makinayi olusturan temel elemanlar ve bunlarin islevleri hakkinda temel bilgiler.

3. Kavitasyona neden olabilen parametreleri, kavitasyon riskini énleyici veya azaltici
yonde makinanin ve tesisatin tasarimi, isletmesi asamalarinda hangi dnlemlerin
alinabilecedini saptamak, bir hidrolik makinanin kavitasyonda calisip ¢alismadigini
saptamak.

4. Bir hidrolik makinanin dénme hizini saptamak, ana boyutu olan c¢ark c¢apini
hesaplamak.

5. Diyagram, formul, kabuller ile bir santrifij pompanin ¢arkinin ve salyangozunun hidrolik
tasarimini tek boyutlu yontemle hesaplayarak gizmek.

6. Geometrisi belirli bir tesisat icin gerekli sistem manometrik ylksekligini hesaplamak,
teknik ve ekonomik gerekceleri dikkate alarak uygun pompa segmek.

7. Bir pompanin manometrik yiksekligini deneysel olarak élgmek.

8. Hidrolik makinalarda kayip mekanizmalarini kavramak. Bir hidroelektrik santralin net
dUsuslniU hesaplamak.

9. Tarkiye’'nin hidroelektrik potansiyelini, teknolojik ve yatirim imkanlarini, uygulama
alanlarini gdz 6niine alarak Tirkiye’de hidrolik makina imalatinin dnemini kavramak.




(Course Learning
Outcomes)

Successful participants of the course are intended to gain ;

1. Ability to define energy conversion in impellers by the kinematic quantities through the
application of energy, continuity and moment of momentum equations.

2. Gain principal knowledge on the main types and constructive characteristics of the
rotodynamic pumps and hydraulic turbines and principal functions of their main parts and]
components.

3. Ability to do cavitation analysis of the parameters of an application, determine the
preventative measures, and design hydraulic machines and their installations with
removed or reduced cavitation risk. Ability to determine whether a hydraulic machine is
under cavitation risk or not.

4. Determine the speed of rotation and the diameter, the principal dimension of the
impeller or runner of a hydraulic machine.

5. Ability to employ the related diagrams, definitions and the common practices for the
one-dimensional hydraulic design and drawing of the impeller and the volute of a
centrifugal pump.

6. Ability to calculate the required head for geometrically defined installations and employ
technical and economic criteria for the selection of a suitable pump.

7. Ability of the experimental determination of the head of a pump.

8. Understand the sources and mechanisms of loss creation in hydraulic machines.
Determine the net head of a hydroelectric power plant.

9. Recognize ; hydroelectric potential, technological expertise, application fields,
investment opportunities and the importance of the hydraulic machinery industry in
Turkey.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan

1 |Giris. Hidrolik enerji. Hidrolik Makinalarin siniflandiriimasi ve temel kavramlar. Hidroelektrik
Santrallarin genel tanitimi. Turkiye’nin Hidroelektrik potansiyeli.

2 Su turbinlerinde net disu, 6zgil eneriji, hidrolik gii¢, mil glici, kayiplar,verim.

3 JRotodinamik pompalarda manometrik yikseklik, hidrolik gug, mil giicl, kayiplar, verim.

4 Boyutsuz sayilar, benzesim, 6zgll hiz, 6zgul hiza gére pompa ve turbinlerin
siniflandiriimasi.

5 Rotodinamik pompalarda ¢ark icinde akigin kinematigi, hiz G¢genleri, akiskana gelen
kuvvetler, kayma(glc azligi), enerji donidsimi, bagil harekette Bernoulli denklemi, hidrolik
verim.

6 Pompalarda kavitasyon, emmedeki net pozitif yiik, emme 6zgil hizi, emme yiiksekligi
hesabi, kavitasyonu énlemeye ydnelik pompa ve tesisat igin tasarim ve igletme kriterleri
(1.Ara sinav)

7  |Santriflj pompalarin ¢ark ve salyangozun hidrolik tasarim prensipleri, hesaplari ve gizimi.

8 Santriflj, karigik akimli, eksenel, kademeli, ¢ift girisli pompalara ait temel tasarim kriterleri,
Jkonstriktif 6zellikler, ana elemanlarin 6zellikleri.

9 |Pompa karakteristikleri, teorik H=f(Q) karakteristiginin ¢cikarilmasi, performans deneyleri.
Pompa tesisatlarinda sistem karakteristigi, paralel ve seri bagh pompalar.

10 |Pompa calisma noktasinin saptanmasi ve ayarlanmasi. Pompa secimi ve isletmesi. Ozel
tip pompalar.

11 |Su turbinlerinde gark icindeki akisin kinematigi, hiz Gi¢ggenleri, akigskana gelen kuvvetler,
hareket miktari momenti teoreminin uygulanmasi, Euler tlrbin denklemi, hidrolik verim.

12 JSu turbinlerinde kavitasyon, dénme hizi ve yayici yiksekligi hesabi.Pelton tlrbinleri,
hidrolik tasarim kriterleri, konstriktif 6zellikleri. (2.Ara sinav)

13 |Francis tirbinleri, hidrolik tasarim kriterleri, konstruktif 6zellikleri.

14 |Uskur, Kaplan, Boru tipi tirbinler. Su tiurbinlerinin performans egrileri, sabit agiklik ve sabit
hiz karakteristikleri, ambalman hizi. Hidrolik makinalarin tasariminda sayisal yontemler.

COURSE PLAN
Course
Weeks Topics Learning
Outcomes

1 Scope of the course. Hydraulic energy. Principal definitions. Classification of hydraulic
Imachinery. Introduction to hydroelectric power plants. Hydroelectric potential of Turkey.

2 |Hydrau|ic turbines ; net head, specific energy, hydraulic power, mechanical power,

hydraulic and other losses and related efficiency definitions.

3 |Rotodynamic pumps ; head, hydraulic power, shaft power, hydraulic and other losses

and related efficiencies.

4 |Dimensionless numbers and similitude ; specific speed and other non-dimensional

numbers. Classification of pumps and hydraulic turbines.

5 Rotodynamic pumps ; kinematics of the flow in an impeller, velocity triangles, flow
forces, slip factor, ways of energy transformation, Bernoulli equation in relative motion,

hydraulic efficiency.

6 Cavitation in pumps ; Net Positive Suction Head, suction specific speed, calculation of
the suction lift. Cavitation prevention measures for the design and operation of pumps

and pumping systems. [Midterm Exam # 1]

7 Hydraulic design principles, dimensioning and drawing of centrifugal pump impellers

and volutes.

8 Principle design criteria, constructive specialties and the functions of the main elements

of the centrifugal, mixed flow, axial flow, multi-stage and double suction pumps.

9 |Pump characteristics ; evaluation of the theoretical characteristic, performance tests.

System characteristics of pumping installations, parallel and serially installed pumps.

10 Definition and adjustment of the duty point of a pump. Selection and operation of a

pump; employing technical and economic criteria. Special pumps.

11 Hydraulic turbines ; kinematics of the flow in a runner, velocity triangles, flow forces,

moment of momentum theorem applications, Eller’s turbine equation, hydraulic
efficiency.

12 Cavitation in hydraulic turbines ; runner speed determination, suction height. Pelton

turbines; hydraulic design criteria and constructive characteristics. [Midterm Exam # 2]
13 |Francis turbines ; hydraulic design criteria and constructive characteristics.
14

urbines ; constant inlet opening and constant speed characteristics, the runaway
speed. Application of numerical fluid dynamics to the design of hydraulic machinery.

IAxiaI flow turbines ; Kaplan and bulb turbines. Performance characteristics of hydraulic
t




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

Ders Kitab1
(Textbook)

-Hydraulic Machines: Turbines and Pumps, G.I.Krivchenko, 2.Basim, CRC
Press, 1994.

Diger Kaynaklar
(Other References)

-1. Hydraulic and Compressible Flow Machines, A.T.Sayers, McGraw-Hill ,
1990.

2. Hidrolik Makinalar, K.Edis, Ders notu, 1998.

Odevler ve Projeler
(Homework & Projects)

- Cesitli tlirbin ve pompa tiplerinin mekanik ve hidrolik tasarimi, uygulama
alanlari, performansilari ile ilgili dékiiman teminine ydnelik 6devler verilecektir.

- Santriflij pompa ¢arki ve/veya salyangoz tasarimi projesi yaptirilacaktir

-Homework of literature search and essay preparation on hydraulic and
mechanical design, performance and applications of various types of pumps
and turbines.

-Individual design project work on centrifugal pump impeller or volute design.

Bilgisayar Kullanimi
(Computer Usage)

-Projede ve 6devlerde yararlanilacaktir

-All homework and project will require some computer work for accessing
internet, organizing files, creating tables, drawings and graphs.

Diger Uygulamalar (Other
Activities)

-Pompa ve tirbin uygulamalarina yénelik video gésterimi .
-Bir pompa fabrikasina teknik gezi.
-Hidrolik Makinalar laboratuvarinda hidrolik makinalara tipik érneklerin tanitimi.

-A one hour visit in small size groups to the Hydromechanics and Hydraulic
Machinery Laboratory will be organized especially to see the scaled model
demonstration turbines and pumps, sectioned examples of various pumps and
other hydraulic equipment and various pump test rigs.

-Viewing films on the erection and operation of hydroelectric power plants and
dams and large pumping installations in Turkey and abroad.

-A half-day visit to a pump factory in Istanbul.

Final Sinavina girebilmek icin kabul edilebilir bir PROJE sunulmali.
Ara sinavlarin ortalamasinin asgari degeri en az 40/100 olmalidir.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Yilici Sinavlar 2 40
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler 1 20
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Stnavi 1 40
(Final Exam)




