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Dersin Ad1

Course Name

OLCME VE DEGERLENDGRME

MEASUREMENTS AND INSTRUMENTATION

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi | AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) (Local (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
Credits)
IML 325E 5 2.5 5.5 2 - 1
Boliim / Program Makina Miihendisligi / Gmalat Miihendisligi
(Department/Program) | Mechanical Engineering / Manufacturing Engineering
L Dersin Tiirii Zorunlu Dersin Dili Tiirkge .

(Course Type) (Compulsory) (Course Language)  [(Turkish)

Dersin Onkosullari
(Course
Prerequisites)

(MUK 209 MIN DD veya MUK 209E MIN DD veya MUK 205 MIN DD veya MUK 205E MIN DDveya MEK 205 MIN DD veya
MEK 205E MIN DD veya MEK 207 MIN DD

veya MEK 207E MIN DD) ve

(TER 205 MIN DD veya TER 205E MIN DD veya MAK 212 MIN DD veya MAK 212E MIN DD veya MAK 216 MIN DD veya
MAK 216E MIN DD veya MAK 218 MIN DD veya MAK 218E MIN DD)

Dersin mesleki
bilesene katkisi, %
(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
25% 5% - -

Dersin icerigi

(Course Description)

Olgme ile ilgili temel kavramlar. Olgmenin dinamik analizi. Deney verilerinin belirsizlik ve istatistik analizi.
Temel elektrik dlgiimleri ve sensorler. Veri toplama ve iGleme. Boyut, alan, basing, akiG, sicaklik, 1s1, kuvvet, Gekil
degiGtirme ve titreGim dl¢iimleri i¢in yontemler ve sensorler.

Basic concepts in measurement. Uncertainty and statistical analysis of experimental data. Basic electrical
measurements and sensors. Data acquisition and signal processing. Methods and sensors for displacement, area,
pressure, flow, temperature, force, strain, and vibration measurements.

Dersin Amaci

(Course Objectives)

1. Deneysel ¢aliGmanin mantiksal adimlarini, uygulayarak 6grenme: kavramlaGtirma,
planlama, uygulama, veri toplama, iGleme, irdeleme, degerlendirme, sunuG.

2. Takim halinde ¢aliGma yetenegini geliGtirme.

3. Temel 6lgme donanimimin ¢aliGma, kalibrasyon ve kullanim ilkelerini
uygulama.

4. Deneysel olgmelerde, duyarlilik, ¢oziiniirlitk, hata, belirsizlik, hassasiyet ve dogruluk
kavramlarimi anlama ve uygulama.

ogrenme ve

1. Teaching logical steps of experimental work with applications: conceptualization, planning, application,
data acquisition and analysis, presentation,

2. Developing skills in team studies,

3. Teaching principles of operation, calibration techniques and application guidelines for basic
measurement equipment,

4. Teaching sensitivity, resolution, error, uncertainty, precision, accuracy and acceptance tolerance
concepts in measurements and their applications in experiment design and data analysis.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi baGariyla tamamlayan dgrenciler;

1. Olgmenin temel kavramlarini ve dinamigini dgrenecek, (a)

2. Olgmede belirsizlik ve istatiksel analiz hakkinda bilgi sahibi olacak, (a)

3. Miihendislik uygulamalarinda kabul edilebilir tolerans kavramini 6grenecek,

4. Miihendislik uygulamalarinda deneysel yontemleri ve veri analizi tekniklerini kullanmak igin gerekli
bilgi ve becerileri edinecek, (b)

5. Takim ¢aliGmalarina etkin olarak katilma becerisi geliGtirecek, (d)

6. Klasik 6lgme yontemlerinin yanisira, yeni yontemlere ve veri iGleme tekniklerine iliGkin bilgi sahibi
olacaktir.

7. Deneysel sonuglari analiz etme ve sunma becerisi kazanacaklardir. (g)

Students who successfully complete the course will be able to:
(Note: The letter(s) in parentheses addresses the relevant program outcome(s):
1. Learn basic concepts in measurement and dynamics of measurement, (a)
Gain about uncertainty and statistical analysis in mesaruments, (a)
Learn acceptance tolerance concept in engineering applications,
Gain knowledge and skills required for using experimental methods, data analysis techniques, (b)
Contribute efficiently in team work, (d)
Attain knowledge about recent measurement methods and data analysis techniques as well as
conventional methods,

7. Attain the skill of analyze and present experiment results. (g)
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Ders Kitab
(Textbook)

Experimental Methods for Engineers, J. P. Holman, Fifth Ed., McGraw-Hill, 1989.

Diger Kaynaklar
(Other References)

1.0. F. Genceli, “Olgme Teknigi”, Birsen Yaymevi, 1995

2.E. O. Doebelin, “Measurement Systems: Application and Design”, Fourth Ed.,
McGraw- Hill, 1990

3.T. G. Beckwith, R. D. Marangoni, and J. H. Lienhard, “Mechanical Measurements” 5th
ed. (Addison-Wesley, 1993).

4.R. S. Figliola, D. E. Beasley, “Theory and Design for Mechanical Measurements” ond
Ed., John Wiley & Sons, 1995.

Odevler ve Projeler

(Homework & Projects)

Her konuya paralel 6devler verilerek, 6grencinin dersi diizenli olarak izlemesi
saglanacaktir.

Homework assignments parallel to lecture topics will be distributed.

Laboratuar Uygulamalari

(Laboratory Work)

AGagidaki deneylerin tiimii yapilacak ve raporlandirilacaktir.

1.Temel elektriksel biyiikliiklerin olgiilmesi ve potansiyometre
karakteristiginin ¢ikarilmasi.

2.Veri toplama ve sinyal iGleme .

3.Kuvvet, moment, gerilme, Gekil degiGtirme Sl¢limii.

4.TitreGim ve giirtiltii 6l¢iimii ve frekans analizi.

5.Basing 6l¢iimii ve kalibrasyonu.

6.Hiz 6l¢iimii ve kalibrasyonu.

7.S1caklik 6lgmeleri ve kalibrasyonu.

8.1Ginim Slgmeleri.

All of the experiments listed below will be conducted and reported.

1.Measurement of basic electrical quantities and deriving potentiometer characteristics.
2. Data acquisition and signal processing.

3.Force, torque, stress and strain measurements.

4. Vibration and sound measurements and frequency analysis.

5.Pressure measurements and calibration.

6. Flow measurements and calibration

7. Temperature measurements and calibration.

8. Thermal radiation measurements.

Bilgisayar Kullanimi

(Computer Use)

Odevler ve laboratuar deneylerinde bilgisayar ile hesaplama, grafik ¢izimi,
veri toplama ve iGleme, elektronik ve yazili kataloglardan cihaz segme
uygulamalari yapilacaktir.

During assignments and lab experiments, students will be encouraged to use computer for
calculations, graphical presentations, data acquisition and analysis and also for equipment
selection from electronic catalogs.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Yil i¢i Smavlar 2 Ogretim iiyesine birakilmiGtir

(Midterm Exams) (Up to instructor)

Kisa Smavlar - -

(Quizzes)

Odevler 4 Ogretim iiyesine birakilmiGtir
(Homework) (Up to instructor)
Projeler - -

(Projects)

Donem Odevi/Projesi - 3
(Term Paper/Project)

Laboratuar Uygulamasi 8 Ogretim iiyesine birakilmiGtir
(Laboratory Work) (Up to instructor)
Diger Uygulamalar - -

(Other Activities)

Final Smav1 1 40 % min., 60 % max.

(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan

1 Temel kavramlar 1

2 Dinamik Ol¢meler 1

3 Dinamik Ol¢cmeler 1

4 Deneysel Bulgularin Belirsizlik Analizi 2-3
5 Deneysel Bulgularin Gstatistik Analizi 2-3
6 Deneysel Bulgularin Gstatistik Analizi 2-3

7 Uzunluk ve Alan Olciimii 4-5
8 Temel Elektrik Olcmeleri ve Sensorler (Ara Smav 1) 4-5
9 Veri Toplama ve GGleme 4-5
10 Kuvvet ve gekil DegiGtirme Olcmeleri 5-6
11 Hareket ve TitreGim Olcmeleri 5-6
12 | Basing Ol¢meleri (Ara Sinav 2) 5-6
13 AkiG Olgmeleri 5-6
14 Sicaklik ve Is1 Olgmeleri 5-6

COURSE PLAN
Course
Weeks Topics Outcomes

1 Basic concepts in Measurement 1

2 Mesurement System Behavior 1

3 Mesurement System Behavior 1

4 Uncertainty Analysis of Experimental Data 2-3

5 Statistical Analysis of Experimental Data 2-3

6 Statistical Analysis of Experimental Data 2-3

7 Displacement and Area Measurement 4-5

8 Basic Electrical Measurements and Sensors (Midterm Exam 1) 4-5

9 Data Acquisition and Signal Processing 4-5
10 Force and Strain Measurements 5-6
11 Velocity and Acceleration Measurements 5-6
12 Pressure Measurements (Midterm Exam 2) 5-6
13 Flow Measurements 5-6
14 Temperature and Heat Measurements 5-6




Dersin imalat Miihendisligi Programyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1 2
A | Gmalat problemlerinin ¢dziimiine temel ve miihendislik bilimlerinin prensiplerini 0)
uygulama becerisi
B | Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlayabilme becerisi PY
C | Bir makinay1, parc¢asini veya prosesi, beklenen performansi, imalat 6zelliklerini ve
ekonomikligi saglayacak Gekilde secme, geli(Gtirme ve tasarlama becerisi
D | Cok disiplinli takimlarda ¢aliGGabilme ve/veya liderlik yapma becerisi ¢}
E | Gmalat Miihendisligi problemlerini tanimlama, formiile etme ve cdzme becerisi
F | Mesleki ve etik sorumluluk anlay1Gina sahip olma
G | Turkge ve Gngilizce etkin yazili ve sozli 1letiGim kurma becerisi ¢}
H | Gmalat miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma
I [ YaGam boyu (siirekli) 6grenimin 6nemini algilamiG olma
J | Gmalat mithendisliginin giincel ve ¢agdaG konularma iliGkin bilgi sahibi olma
K | Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern miihendislik
yontemlerini ve ¢agdaG bilgi eriGim olanaklarini kullanabilme becerisi
® Tam O Kismi
Relationship between the Course and Manufacturing Engineering Curriculum
Level of
Progm Outcomes Contribution
1 2
a | An ability to apply knowledge of mathematics, science and engineering on manufacturing o
engineering problems
b | 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
d [ An ability to function on and/or develop leadership in multi-disciplinary teams O
e | An ability to identify, formulate and solve manufacturing engineering problems
f | An understanding of professional and ethical responsibility
g | An ability for effective written and oral communication in Turkish and English [®)
h [ An ability to understand and comment on the impact of manufacturing engineering
solutions in a national and global context
i | Arecognition of the need for, and an ability to engage in life-long learning
J | A knowledge of contemporary issues in manufacturing engineering
k | 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
® Full O Partial
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

(Program Steering Committee)
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