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Dersin Adi

Course Name

AkiskanGucuKontrolSistemleri

Fluid Power Control Systems

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyil Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) | (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAK 4068 8 25 5 2 1 0
B6liim / Program Makina Muhendisligi / Makina Mihendisligi
(Department/Program) | (Mechanical Engineering / Mechanical Engineering)
Dersin Tiri Kol segimli lll-Teknik Serbest Segim | Dersin Dili Turkge
(Course Type) (Option Elective llI-Technical (Course Language) (Turkish)
Elective)

Dersin Onkosullar
(Course Prerequisites)

AKM 209 Akigkanlar Mekanigi Il ve MAK 333E
(AKM 209 Fluid Mechanics Il and MAK 333E)

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

insan ve Toplum
Bilim
(General Education)

Miihendislik Tasarim
(Engineering Design)

Temel Bilim Temel Mihendislik
(Basic Sciences) | (Engineering Science)

100 -

Dersin igerigi

(Course Description)

Hidrolik ve Pndmatik sistemlerin avantaj ve dezavantajlari, temel akigkan glicl kontrol devresi,
enerji donlsimd, temel bilesenler, gorev tanimi ve malzeme secimi, teme akigkan devresi
tasarimi, kayiplar ve basing emniyet valfi ayarlamasi, akigkan giici kontrol sisteminde eneriji
ekonomisi, akimulatérler, akiskan sikistirilabilirliligi, esneklik moduli, eyleyicilerin dinamik
davranisi, kontrol valflerinin statik karakteristidi, hidrolik ve pnématik servo mekanizmalar,
kararllik ve dinamik performans analizi.

Advantages and drawbacks of Hydraulic and Pneumatic systems. Basic fluid power control
circuit. Energy conversion. Basic components. Task definition and component selection. Basic
circuit design. Losses and pressure relief valve setting. Energy economy in Fluid Power Control
Systems. Accumulators. Fluid compressibility, Bulk modulus and dynamical behavior of
actuators. Static characteristics of control valves. Hydraulic and Pneumatic servomechanisms.
Stability and dynamical performance considerations.

Dersin Amaci

(Course Objectives)

1. Akigskan Gucu Kontrol Sistemlerinin tanitiimasi ve diger gig iletimi ve kontrolu  sistemleri
ile kargilastiriimasi,
2. Akiskan gucu kontrol devresinin tasarimi
3. Akiskan Gicu Kontrolu sistemlerinin statik ve dinamik davranisinin incelenmesi
4. Ogrenciye hassas hareket kontrol sistemlerinin akiskan giicii kontrolu teknolojilerini
kullanarak tam bir tasarimini yapabilecek bilgi ve becerilerin kazandirilmasi

. Akiskan giicu tasariminda endustriyel galismalarin incelenmesi

[$)]

1. Introduction to fluid power control systems and comparison with other power
transmission techniques.

Design of Fluid power circuits

Investigation of static and dynamic behavior of fluid power control systems
Design of accurate position control system via fluid power

Investigation of industrial applications of fluid power control
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Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
I.  Gorev tanimi ve siriicl segimi,

Il. Gug Unitesi tasarimi, iletim hatlarinin segimi, yik kayiplari,(c,e)

Ill. Bilesenlerin ve gli¢ aktarim sistemlerinin verimleri,

IV. Akimilator tasarimi ve segimi,(c)

V. Akiskan sikistirilabilirliligi ve slrtcu bilesenlerinin dinamik davranisi,(e)
VI. Uygulama turlerine gére kontrol valflerinin segimi, (1)
VII. Hidrolik servo mekanizmalarin tasarimi, kararllik analizi(c)

Students who pass the course will be able to:

I.  Task definition and actuator selection,

Il.  Power unit selection, design of transmission line, power loss
Ill. Efficieny of components and fluid power circuits

IV. Accumulator selection

V. Selection of control valves

VI. Design of hydraulic servo mechanisms and stability analysis.




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Akiskan Glicu Kontrolu sistemlerinin tanitimi, Temel AGK Sistemi,
2 Gorev tanimi, Motor ve silindirlerin temel 6zelikleri, Motor ve Silindir secimi
3 Temel devre tasarimi, iletim hatti secimi, Glic (initesi tasarimi, Basing kayiplari
4 Gug iletimi verimi, Isi dretimi, Akigskan Gicu sistemlerinde enerji ekonomisi
5 Ardisik islem kontroll, Akiimulatorler, Akimdilatér secimi ve uygulamalari
6 Akiskan sikistirilabilirligi, Esneklik modull, Sirlcilerin dinamik davranis analizi.
7 Tasarim ornekleri
8 Valflerin statik karakteristikleri, iki, (i, bes yollu valfler, meme-levha sistemleri
9 Hidrolik servomekanizmalar, Hassas hareket kontrolu
10 Kontrolli Akigkan glicu sistemlerinin kararlilik ve kontrol basarimi analizi, bilesen se¢imi
11 Pnématik Akiskan Gici Kontrolu, Kompresor ve bilesen segimi
12 Sikistinlabilir akig, Valf karakteristikleri, Pnématik Servomekanizmalar
13 Devre Tasarimi, Uygulama ornekleri
14 Akiskan Gucl Kontrolu sistemleri uygulama ve tasarim érnekleri
COURSE PLAN
Course
Weeks Topics Outcomes
1 Advantages and drawbacks of Fluid Power Control, Basic FPC circuit, Energy Conversion
2 Task definition, basic relations for cylinders and motors, Actuator sizing and selection
3 Basic Circuit Design: Transmission line selection, Power Unit design, circuit losses
4 Power transmission efficiency, heat generation, energy economy in hydraulic systems
5 Accumulators, accumulator design and selection
6 Fluid compressibility, Bulk Modulus, Dynamical behavior of actuators
7 Design examples
8 Static characteristics of valves, hydraulic two, three, five port and flapper-nozzle valves
9 Hydraulic servomechanisms, precision motion control
10 Stability and dynamical performance considerations, component selection
11 Pneumatic power control systems, compressors, actuators, component sizing and selection
12 Compressible flow and pneumatic valve characteristics, Pneumatic Motion control
13 Design examples
14 Fluid Power Control System Design Examples




Ders Kitabi
(Textbook)

“Control of Fluid Power”, D. McCloy, H.R. Martin, Halsted Press 1980

Diger Kaynaklar
(Other References)

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalari

(Laboratory Work)

OGRENCILER OTOMATIK KONTROL LABORATUARINDA HIDROLIK VE
PNOMATIK MALZEMERI VE GALISMALARINI INCELER.

STUDENTS INVESTIGATES THE FLUID POWER CONTROL ELEMENTS AND
OBSERVE THEIR PERFORMANCE IN THE AUTOMATIC CONTROL

LABORATORY.

Bilgisayar Kullanimi

(Computer Use)

OGRENCILER DERSIN ODEV VE LABORATUAR CALISMALARINDA

BILGISAYAR KULLANIR.

STUDENTS HAVE TO USE COMPUTERS IN HOMEWORKS ANDLABWORK.

Diger Uygulamalar

(Other Activities)

Basar Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Yil igi Sinavlari 2 30

(Midterm Exams)

Kisa Sinavlar 0

(Quizzes)

Odevler 3 30
(Homework)

Projeler 0

(Projects)

Dénem Odevi/Projesi 0

(Term Paper/Project)

Laboratuar Uygulamasi 0

(Laboratory Work)

Diger Uygulamalar 0

(Other Activities)

Final Sinavi 1 40

(Final Exam)
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