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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

MAKINA MUHENDISLIGI LABORATUARI 1

MECHANICAL ENGINEERING LABORATORY 1

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)
MAK 401 7 1 3 0 0 2
MAK 401E
Boliim / Program Makina Miihendisligi / Makina Miihendisligi
(Department/Program) (Mechanical Engineering / Mechanical Engineering)

Dersin Tiirii Zorunlu

Dersin Dili

Tiirkge/Ingilizce

(Course Type) (Compulsory) (Course Language) (Turkish/English)

Dersin Onkosullar MAK312 / MAK 312E

(Course Prerequisites)

Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim Insan ve Toplum Bilim

katkisi, % (Basic Sciences)

(Engineering Science)

(Engineering Design)

(General Education)

(Course Category

100

by Content, %)

Dersin Icerigi

(Course Description)

Makina miihendisliginin temel konulart ile ilgili sistem deneyleri. Isil sistemler, hidrolik sistemler,
otomotiv, mekanik titresimler ve akustik, kontrol, imalat ve mukavemet konularini kapsayan deneyleri
yapmak, degerlendirmek ve yazili olarak sunmak.

System experiments on basic fields of mechanical engineering. Realizing experiments in groups,
concerning thermal systems, hydraulic systems, automotive systems, mechanical vibrations and acoustics,
controls, manufacturing, and strength of materials, analysis of experimental data and presentation of
results in written reports.

Dersin Amaci

(Course Obijectives)

1. Ogrencilere, edinmis olduklari temel makina miihendisligi ve miihendislik tasarim bilgilerini
destekleyecek laboratuar ve uygulama deneyimi saglamak,

2. Ogrencilere, miihendislik sistemleri icin deney tasarlama, deneysel analiz yapma ve veri
degerlendirme yetenegi ve deneyimi kazandirmak,

3. Deneysel veri degerlendirmede ¢agdas miithendislik araglarini kullanma becerisi kazandirmak,

4. Ogrencilerin sunum yeteneklerini artirmay: saglamak,

5. Laboratuar ortaminda saglik, is emniyeti ve ¢evre agilarindan giivenli ¢aligma deneyimi kazandirmak.

1. Providing students with hands-on laboratory experience involving mechanical engineering
science and engineering design information they have earned,

2. Accommodaing students with the ability of and experience in designing experiments,
performing experimental analysis and data evaluation for engineering systems,

3. Making it possible for students to use modern engineering tools and methods in experimental
data analysis,

4. Allowing students to communicate effectively using oral and written presentations,

5. Working in the laboratory by caring health, safety and environmental issues.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basartyla tamamlayan dgrenciler;
I. Bir sistemin matematik modeli ile deney performansini nasil karsilagtiracagini 6grenecektir (b,c,k)
II. Bir deney diizeneginin taslagini olusturabilecektir (b,c)
II1. Deneyleri tasarlayip uygulayabilecektir (b,c)
1V. Deneysel analizde parametrik inceleme yapabilecektir (b,c,k)
V. Deneysel projenin ¢iktilarini teknik raporlama esaslarina uygun sekilde yazabilecektir (g,k)

Students who pass the course will be able to:
1. Investigate how to compare the mathematical model of a system with its experimental performance
(b,c,k)
II. Create a proposal for an experimental system (b,c)
III. Design and execute experiments (b,c)
IV. Conduct parametric investigation in experimental analysis (b,c,k)
V. Write technical report to present the results and conclusions of an experimental project in a legible,
informative written format (g,k)







Ders Kitabi
(Textbook)

Makina Miihendisligi Laboratuar El Kitabi, iTU Makina Miihendisligi Boliimii Ogretim Uyeleri.
Mechanical Engineering Laboratory Manual, by the Staff of ITU Dep.t of ME.

Diger Kaynaklar

(Other References)

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalari

(Laboratory Work)

Lab 1 (Termodinamik Cevrimler)

Lab 2 (Isil Sistemler)

Lab 3 (Akiskanlar Mekanigi)

Lab 4 (Hidrolik Devreler)

Lab 5 (Motorlar)

Lab 6 (Makina Dinamigi)

Lab 7 (Mekanik Titresimler)

Lab 8 (Mekanik Sistemlerin Basamak ve Frekans Cevab1)
Lab 9 (Analog PID Kontrol Uygulamalart)
Lab 10 (Gmalat Yontemleri: Yigma)

Lab 11 (Gmalat Yoéntemleri: Ekstriizyon)
Lab 12 (Mukavemet)

Lab 1 (Thermodynamic Cycles)

Lab 2 (Thermal Systems)

Lab 3 (Fluid Mechanics)

Lab 4 (Hydraulic Networks)

Lab 5 (Internal Combustion Engines)

Lab 6 (Dynamics of Machinery)

Lab 7 (Mechanical Vibrations)

Lab 8 (Step and Frequency Response of Mechanical Systems)
Lab 9 (Analog PID Control Applications)
Lab 10 (Manufacturing Processes: Forming)
Lab 11 (Manufacturing Processes: Extrusion)
Lab 12 (Strength of Materials)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Sinavlan

(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi 12 100 %
(Laboratory Work)

Kol Laboratuar Uygulamasi
(Division Laboratory Work)

Final Sinavi
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Deney tasarimi. Deneysel verilerin analizi. 1-2
2 Rapor yazma teknikleri. 5
3 Lab 1: Bir sogutma sisteminin kapasite ve etkenlik analizi. 5
4 Lab 2: Bir 1s1 degistiricinin kapasite ve etkinlik analizi. 5
5 Lab 3: Dis akislarda siiriikkleme katsayisi ve kuvvetinin 6l¢iilmesi. 1-5
6 Lab 4: Bir kapal1 akiskan devresinde siirekli ve yerel yiik kayiplarimin belirlenmesi. 1-5
7 Lab 5: Ggten yanmali motorun karakteristiginin dl¢iilmesi ve 1s1 dagilimmnin belirlenmesi 1-5
8 Lab 6: Rotorun iki diizlemde dinamik dengelenmesi ve dengeleme etkinliginin tayini 1-5
9 Lab 7: Titresim kontrolunda dinamik titresim absorberi uygulamasi ve etkinliginin belirlenmesi 1-5
10 Lab 8: 1. ve 2. Mertebe mekanik sistemlerin basamak ve frekans cevaplarinin deneysel olarak incelenmesi 1-5
11 Lab 9: Bir DC motor takojenerator sisteminin iizerinde islemsel kuvvetlendiricilerle analog PID kontrol 1-5
kullanilarak konum ve hiz kontrolii
12 Lab 10: Y1gma isleminde siirtlinmenin etkisinin belirlenmesi 1-5
13 Lab 11: Gleri ekstriizyonda siirtiinme etkisinin belirlenmesi 1-5
14 Lab 12: Basingli kap deneyi 1-5
COURSE PLAN
Course
Weeks Topics Qutcomes
1 Design of experiments. Experimental data analysis. 1-2
2 Report writing. 5
3 Lab 1: Capacity and performance analysis of a refrigeration system. 5
4 Lab 2: Capacity and performance analysis of a heat exchanger. 5
5 Lab 3: Measurement of drag coefficient and force in external flows. 1-5
6 Lab 4: Determining the pipe friction loss and local losses through a closed pumping system. 1-5
7 Lab 5: Measurement of the characteristics of an internal combustion engine and determination of heat 1-5
distribution.
8 Lab 6: Dynamic balancing of a rotor in two planes and analysis of balancing performance. 1-5
9 Lab 7: Dynamic vibration absorber application in vibration control and its performance analysis. 1-5
10 Lab 8: Investigation of the step input and frequency responses of 1st and 2nd order mechanical systems. 1-5
11 Lab 9: Position and speed control of a DC motor tachogenerator system using PID control with operational 1-5
amplifiers
12 Lab 10: Analysis of friction impact on forming process 1-5
13 Lab 11: Analysis of friction impact on direct extrusion process 1-5
14 Lab 12: Stress analysis on a thin walled pressure vessel 1-5




Dersin Makina Miihendisligi Programyla iliskisi

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

Katki

Seviyesi

1

2

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

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

Bir makinayi, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve
ekonomikligi saglayacak sekilde se¢me, gelistirme ve tasarlama becerisi

X

Cok disiplinli takimlarda ¢aligabilme ve/veya liderlik yapma becerisi

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

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkce ve Gngilizce etkin yazili ve sozlii iletisim kurma becerisi
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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 iligkin bilgi sahibi olma

X

x\—-

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern miihendislik
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.

X

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.
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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

X

x\—.

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

X

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

1: None, 2. Partial, 3. Full

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

09.05.2011




