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Dersin Icerigi

(Course Description)

Makina mithendisliginin temel konular ile ilgili sistem deneyleri. Takimlar halinde, dnceden tasarlanmis
1s1l 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 pre-designed 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 Objectives)

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 ¢cagdas miihendislik araglarini kullanma becerisi kazandirmak,

4.0grencilerin sunum yeteneklerini artirmay1 saglamak,

5.Laboratuar ortaminda saglik, ig emniyeti ve ¢evre agilarindan giivenli caligma 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 karsilastiracagini 6grenecektir (b,c,k)
I1. Bir deney diizeneginin taslagini olusturabilecektir (b,c)
II1. Deneyleri tasarlayip uygulayabilecektir (b,c)
1V. Deneysel analizde parametrik inceleme yapabilecektir (b,c,k)
V. Deneysel ¢aligmanin ¢iktilarini teknik raporlama esaslarina uygun sekilde yazabilecek ve sozlii
olarak sunabilecektir (g,k)

Students who pass the course will be able to:
I. Investigate how to compare the mathematical model of a system with its experimental performance

(b,ck)

II. Create a proposal for an experimental system (b,c)

I1I. Design and execute experiments (b,c)

IV. Conduct parametric investigation in experimental analysis (b,c,k)

V. Write a technical report about and present orally the results and conclusions of an experimental
study in a legible, informative format (g,k)




Ders Kitabi
(Textbook)

Makina Miihendisligi Laboratuar El Kitabi, iTU Makina Miihendisligi Béliimii 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 (Isul Sistemler)

Lab 2 (Isil Sistemler)

Lab 3 (Hidrolik Makinalar)

Lab 4 (Hidrolik Makinalar)

Lab 5 (Otomotiv)

Lab 6 (Akustik Olgme)

Lab 7 (Akustik Analiz)

Lab 8 (Dijital Kontrol)

Lab 9 (Kontrol ve Sistem Performansi)
Lab 10 (Imalat Y®dntemleri: Kaynak)
Lab 11 (Imalat Yéntemleri: Dokiim)
Lab 12 (Mukavemet)

Lab 1 (Thermal Systems)

Lab 2 (Thermal Systems)

Lab 3 (Hydraulic Machinery: Turbines)
Lab 4 (Hydraulic Machinery: Pumps)

Lab 5 (Automotive)

Lab 6 (Acoustic Measurements)

Lab 7 (Acoustic Analysis)

Lab 8 (Digital Control)

Lab 9 (Control and System Performance)
Lab 10 (Manufacturing Processes: Welding)
Lab 11 (Manufacturing Processes: Casting)
Lab 12 (Stress Analysis)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler

Adedi

(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

12

100 %

Kol Laboratuar Uygulamasi
(Division Laboratory Work)

Final Sinavi
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 SozIu sunus teknikleri.
2 Lab 1: Iklimlendirme islemlerinde havanin hal degisimleri ve islem etkenlii.
3 Lab 2: Bir sicak su kazaninin kapasite ve verim analizi.
4 Lab 3: Bir Kaplan Tiirbini’nin gii¢ ve verim analizi.
5 Lab 4: Bir merkezka¢ pompanin karakteristiklerinin belirlenmesi.
6 Lab 5: Tasit agirlik merkezinin ve fren kuvveti dagiliminin belirlenmesi
7 Lab 6: Malzemelerin ses yutma katsayilarmin belirlenmesi
8 Lab 7: Bir elektrik siipiirgesi ses giicii diizeyinin tayini
9 Lab 8: Dijital kontrol sistemi iizerinde dijital kontrol uygulamalar1
10 Lab 9: Proses performansina kontrol senaryolarmin etkisi
11 Lab 10: Kaynak isleminde ITAB sertlik profilinin belirlenmesi
12 Lab 11: Dokiimde ergimis metalin akiciliginin tayini
13 Lab 12: Farkl1 yiikleme durumlari i¢in yapilarda deneysel gerilme analizi uygulamalari
14 S6zIi sunuslar.
COURSE PLAN
Course
Weeks Topics Qutcomes
1 Giving a good oral presentation.
2 Lab 1: Psychrometric processes and their performance analysis in HVAC systems.
3 Lab 2: Capacity and efficiency analysis of a hot water boiler.
4 Lab 3: Power and efficiency analysis of a Kaplan Turbine.
5 Lab 4: Determination of centrifugal pump characteristics.
6 Lab 5: Determination of the center of gravity and brake force distribution of a vehicle .
7 Lab 6: Determination of the sound absorption coefficients of materials.
8 Lab 7: Analysis of the sound power level of a vacuum cleaner.
9 Lab 8: Digital control applications.
10 Lab 9: Effect of control scenarios on process performance.
11 Lab 10: Analysis of HEZ hardness profile in welding.
12 Lab 11: Analysis of liquid metal fluidity in casting.
13 Lab 12: Experimental stress analysis of structures for different loading cases.
14 Oral presentations.




Dersin Makina Miihendisligi Programyla iliskisi

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

Seviyesi

Katki

1

2

Matematik, fen bilimleri ve miithendislik bilgisini makina miihendisligi problemlerini ¢6zmede
kullanabilme becerisi

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gerec ve
techizat1 kullanabilme becerisi

Bir makinay1, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve
ekonomikligi saglayacak sekilde se¢me, gelistirme ve tasarlama becerisi

X

Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi

Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢ozme becerisi

Mesleki ve etik sorumluluk anlayigina sahip olma

Tiirkce ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

Sl |=o |

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

Hayat boyu (Siirekli) egitimin dnemini kavrama ve uygulayabilme becerisi

Makina miihendisliginin giincel ve ¢agdas konularina iliskin bilgi sahibi olma

xi—-

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

X

Ogrencinin sectigi makina miihendisligi 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.

Sl |||

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

xh—-

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
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