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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Kontrol Elemanlar1 ve Uygulamalari

Control Elements and Applications

AKTS Ders Uygulamasi, Saat/Hafta
Kredisi Kredisi (Course Implementation, Hours/\Week)
Kodu Yariyih (Local (ECTS Ders Uygulama Laboratuar
(Code) (Semester) Credits) Credits) (Theoretical) (Tutorial) (Laboratory)
MAK4049 7-8 2.5 5 2 1 -
Bolim / Program Makina Mithendisligi / Makina Miihendisligi
(Department/Program) (Mechanical Engineering / Mechanical Engineering)
Dersin Tlru Teknik Serbest Secim-Kol Se¢im | Dersin Dili Tirkce
(Course Type) (Technical Elective-Option Elective I) | (Course ( Turkish )
Language)
Dersin Onkosullari MAK333E
(Course Prerequisites) (MAK 333E)
Dersin mesleki bilesene Temel Bilim Temel Mihendislik Miihendislik Tasarim Insan ve Toplum Bilim
katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category . . 100 .
by Content, %)

Dersin icerigi

(Course Description)

Hidrolik sistemlerin ve devre elemanlarinin hareket denklemleri ve karakteristikleri. Emniyet valfi,
Akiimiilatér ve Yiik Bosaltma Valfi, Diferansiyel basing ayar valfi, Kisma valfi. Ug yollu ve dort yollu
kuvvetlendiriciler. Pnomatik sistemler: gii¢ saglayicilari, meme-levha kuvvetlendiricileri, Tki kademeli
pnomatik kuvvetlendiriciler. Pnodmatik P, P+D, P+I, P+I+D etkiler. Pnomatik kontrol organlari.

Equations of motion and characteristics of hydraulic systems and circuit elements. Relief Valve,
Accumulator and Unloading Valve, Differential pressure regulating valve, Reducing Valve. Three-way
and Four-way Valve Amplifiers. Pneumatic systems: Power units, flapper-nozzle amplifiers, two-stage
pneumatic amplifiers. Pneumatic P, P+D, P+l, P+1+D circuits. Pneumatic controllers.

Dersin Amaci

(Course Obijectives)

1- Hidrolik ve pnomatik kontrol sistem elemanlarinin davranislarini ve temel karakteristiklerini 6gretme

2- Hidrolik ve pnomatik Kontrol sistemlerini ayirt etme ve matematik modelini olusturma becerisi
kazandirmak

3- Hidrolik ve pnomatik Kontrol uygulamalar1 hakkinda bilgilendirmek

1- Teaching behavior and the basic characteristics of the Hydraulic and pneumatic control systems

2- The ability to distinguish Hydraulic and pneumatic control systems and ability to create mathematical
models of Hydraulic and pneumatic control systems

3- To inform Hydraulic and pneumatic control applications

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi bagariyla tamamlayan 6grenciler;

1-  Hidrolik ve Pndmatik sistemler hakkinda genel bilgi(l)

2- Emniyet valfi, Akiimiilator ve Yiik Bosaltma Valfi, Diferansiyel basing ayar valfi, Kisma valfi gibi
valfleri tanima ve denklemlerini gikarabilme becerisi. (e)

3-  Ug yollu ve dort yollu kuvvetlendiricilerin hareket denklemlerini gikarabilme.(e)

4-  Hidrolik ve Pndmatik eleman ve devrelerin hareket denklemlerinin ve kKarakteristiklerinin
cikartilmasi becerisi(e)

5-  Pnomatik kontrol devresi (P, PI, PD, PID) tasarlama becerilerini kazanir.(c)

Students who pass the course will be able to:

1- Learn general knowledge on hydraulic and pneumatic systems.

2- Create the equation of motion of Relief Valve, Accumulator and Unloading Valve, Differential
pressure regulating valve, Reducing Valve.

3- Obtaining the equation of motion of Three-way and Four-way Valve Amplifiers

4- Obtaining the Equations of motion and characteristics of the Hydraulic and pneumatic components
and circuits

5- Gain skills designing Pneumatic control circuit (P, P1, PD, PID)




Ders Kitabi - Automatic Control Engineering- Francis H. Raven-McGraw Hill 1988
(Textbook)

Diger Kaynaklar - Modern Control Engineering — Katsuhiko Ogata-Prentice Hall 2002

- Hydraulic and Electro-Hydraulic Servo Systems- R.Walters, CRC Press 1967
(Other References)

Odevler ve Projeler Ogrencilere dersi daha iyi anlamalari amaci ile ddev verilecek ve bu &devler bir hafta sonra
toplanacaktir. Odev sorularindan smavlarda yararlanilabilir.
(Homework & Projects All homework problems are to be handed in a week after they are assigned. Homework problems may be

used as a source for exams.

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %0)

Y1l i¢i Savlar 2 40
-(Assessment Criteria) (Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler 1 2
(Homework)

Projeler
(Projects)

Donem Odevi/Projesi 1 8
(Term Paper/Project)

Laboratuar Uygulamas
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1 1 50
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilari

1 Hidrolik sistemler, Hidrolik gii¢c kaynaklar:1 ve karakteristikleri I
2 Valfler ve Hidrolik Devreler: Emniyet Valfi, Akiimiilator ve Yiik Bosaltma Valfi I
3 Hidrolik Devreler igin standart semboller, Diferansiyel basing ayar valfi I
4 Kisma valfi, Ug yollu kuvvetlendiriciler I
5 Kapali ve agik merkezli valfler, Dort yollu valf kuvvetlendiriciler i
6 Valf kuvvetleri, 11
7 Meme-levhavalfleri v
8 Hidrolik motorlar v
9 Pnomatik sistemler, Pndmatik gii¢ saglayicilari I

10 Pnématik meme-levha kuvvetlendiricileri v
11 Iki kademeli pnématik kuvvetlendiriciler (Orant1 kontrol etki) \%
12 Pnématik Oranti+Diferansiyel ve Oranti+Integral kontrol etki \
13 Pnomatik Oranti+Diferansiyel+integral kontrol etki \
14 Pnomatik kontrol organlari \

COURSE PLAN
Course
Weeks Topics Outcomes

1 Hydraulic systems, hydraulic power sources and characteristics I
2 Valves and Hydraulic Circuits: Relief Valve, Accumulator and Unloading Valve Il
3 Standard symbols for Hydraulic circuit, Differential pressure regulating valve I
4 Reducing Valve, Three-way Valve Amplifiers Il

5 Overlapped and Underlapped Valves, Four-way Valve Amplifiers 11

6 Valve forces 1]

7 Flapper-nozzle Valves v

8 Hydraulic Motors v
9 Pneumatic systems, pneumatic power supplies I

10 Pneumatic Flapper Valves v
11 The two-stage pneumatic amplifier (proportional control effect) \Y
12 Pneumatic Proportional+Differential and Proportional+Integralcontrol effect \%

13 Pneumatic Proportional+Differential+Integral control effect \Y

Pneumatic Controllers \%

[y
SN




Dersin Makina Miihendisligi Programiyla iliskisi

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

Katki

Seviyesi

12

3

Matematik, fen bilimleri ve miihendislik bilgisini makina mithendisligi problemlerini ¢6zmede
kullanabilme becerisi

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gereg ve
techizati kullanabilme becerisi

Bir makinayi, par¢asini veya prosesi, beklenen performansi, imalat 6zelliklerini ve ekonomikligi
saglayacak sekilde segme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi

Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢6zme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkce ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

S|Q =D |

Makina miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma ve
yorum yapabilme becerisi

Hayat boyu (Siirekli) egitimin énemini kavrama ve uygulayabilme becerisi

Makina miihendisliginin giincel ve ¢agdas konularina iliskin bilgi sahibi olma

N[t | =

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miithendislik yontemlerini
ve cagdas bilgi erisim olanaklarini kullanabilme becerisi

Ogrencinin segtigi makina mithendisligi uygulama alanlarindan birinde daha ayrintili bilgi ve
uygulama deneyimi

1: Yok, 2. Kismi, 3. Tam

Relationship between the Course and Mechanical Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

An ability to apply knowledge of mathematics, science, and engineering on mechanical
engineering problems

An ability to design and conduct experiments, as well as to analyze and interpret data and use
modern tools and equipment.

An ability to select, develop and/or design a system, component, or process to meet desired
performance, manufacturing capabilities and economic requirements.

An ability to function on and/or develop leadership in multi-disciplinary teams.

An ability to identify, formulate, and solve mechanical engineering problems.

An understanding of professional and ethical responsibility

An ability for effective written and oral communication in Turkish and English.

S/Q =D

An ability to understand and comment on the impact of engineering solutions in a national and
global context.

A recognition of the need for, and an ability to engage in life-long learning

A knowledge of contemporary issues in mechanical engineering

N[t | e

An ability to use the techniques, skills, and modern engineering tools , such as computer
programs, necessary for engineering design and analysis and use modern information systems

A detailed knowledge of and experience on a specific application field of mechanical
engineering

1: None, 2. Partial, 3. Full

Dizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Dog. Dr. Kenan Kutlu 06.05.2011
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