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

Dersin Onkosullari
(Course Prerequisites)

Yok (None)

Dersin Mesleki Bilesene
Katkisi, %
(Course Category

Temel Bilim ve
Matematik
(Basic Sciences (Engineering/Archit
and Math) ecture Design)

Miihendislik/Mimar
Temel Mihendislik hik Tasarim

(Engineering Science)

Genel Egitim
(General Education)

byContent, %)

- 100 - -

DersinTanimi

Olgme sistemlerinin statik (dogruluk, duyarliik, dogrusallk, vb.) ve dinamik (etki, cevap siresi, vb.)
karakteristikleri. Hata turleri, hata analizi. Belirsizlik. Elekiriksel isaretlerin dlgUlebilen degerleri (Efektif deger,
ortalama degder, vb.). Analog ve sayisal miltimetreler: Calisma prensipleri, dogruluklari. Analog 6lgi
aletlerinin sinflandirimasi: Déner bobinli, doner demirli, 1sil vb. dlgu aletleri. Vatmetreler. Bir ve ug fazli
sistemlerde gu¢ dlgtimesi.

Algilayici karakteristikleri (dogruluk, dogrusallik, tekrarlanabiliriik, ¢ikis empedansi, vb.); cesitli algilayicilarin
(basing, yer degistirme, sicaklk, manyetik alan, yaklasm, nem, vb.) caligma prensipleri. Cesitli
algllay cilarla ilgili deneyler.

(Course Description)

Static (accuracy, sensitivity, linearity etc.) and dynamic characteristics (loading effect, response time, etc.) of
measurement systems. Error types and their analysis. Uncertainty in measurement. Measurable values of
electrical signals(Efective value, mean value, etc.). Analogue and digital multimeters: Operating principles,
accuracy. Classification of analog measuring instruments: Moving iron, moving coil, thermal instruments,
etc. Wattmeters; Pow er measurement in 1 and 3-phase netw orks.

Sensor characteristics (accuracy, linearity, repeatability, output impedance, etc.); operating principles of
various sensors (pressure, displacement, temperature, magnetic field, proximity, humidity etc.). Experiments
about sensors.

Dersin Amaci

T.MUhendislik problemlerinin ¢éziminde matematik bilgisi ve rrl']hendisﬁkprensiplerini uygulama yetenegi
kazanimi.

2.Bir tasarm problemi ile ilgili olarak 6nemli noktalarin vurgulanabilmesiyetenegdinin kazanimasi.

3.Temel 6lgme sistemlerinin analiz ve tasarimini yapabilme yetenegdi kazanimasi.

4.Y eteneklerin gelistiriimesinde takim ¢alismasinin gelistirici etkisinin kavranmasi.

5.Deney verileriniyorumlama yeteneginin kazanimasi.

(Course Objectives)

1.Gaining the ability to apply know ledge of mathematics and engineering principles to solve engineering
problems.

2. Gaining the ability to express the highlights w hen defining a design problem.

3. Ability to analyze and design basic measurement systems.

4. Comprehending the improving effect of teamw orkin developing skills.

5. Gaining the ability to interpret experiment data.

Dersin Ogrenme
Ciktilan

Bu dersibasariyla gegen 6grenciler:

1. Bir 6lgme problemini tanimlar.

2. Bir 6lgme sisteminin hata analizini yapar.

3. Basit bir 6lgme sistemi tasarlar.

4. Muhendislik problemlerinin ¢céziminde tek basina ya da takim i¢inde caligma yurutar.

5. Ozel amagl 6lgme sistemlerinin tasarminda modern mithendislikgereglerini kullanma yetenegikazanrr.
6. Etkin iletisim kurma yetenegikazanrr.

(Course Learning
Outcomes)

Student, w ho passed the coursesatisfactorily can:

1. Define a measurement problem

2. Analyze the error of a measuring system

3. Design simple measuring systems

4. Work individually as w ellas in teams to define and solve efficiently engineering problems

5. Get the ability to use modern engineering tools to design special purpose measuring systems
6. Get the ability to communicate effectively




DERS PLANI

DersinOg
Hafta Konular renme
Ciktilan
1 Olgmenin temel kavramlari (dogruluk, duyarliik, vb.) 2
2 Hata turlerive analizi 2
3 Hata analizi 2
4 Blektriksel isaretlerin dlgilebilen degerleri (Tepe d., ortalama d., efektif d.) 3
5 Analog 6lgl aletleri I-3
6 Giic dlgiilmesi 1-2-3
7 | Belirsizlik 2
8 Sayisal 0Olgi aletleri 1-2-5
9 Sayisal 6lgu aletleri (devam). Lab. deney - 1 1-2-3-4-5-6
10 Algilayici karakteristikleri. Lab. deney - 2 1-2-3-4-5-6
11 Sicaklk algllayicilari (NTC, PTC, RTD, sl gift). Lab. deney - 3 1-2-3-4-5-6
12 Kuvvet, basing algilayicilari (Girig) 1-3
13 Kuvvet, basing algllayicilari (Strain Gauge), yerdegistirme algilayicilari (LVDT). Lab. deney -4 1-2-3-4-5-6
14 Akis alglayicilari. Lab. deney - 5 1-2-3-4-5-6
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Basic concepts of measurement (accuracy, sensitivity, etc.) 2
2 Error types and analysis 2
3 Error analysis 2
4 Measurable values of electrical signals (Peak -, Mean -, RMS -Value) 3
5 Analogue measuring instruments 1-3
6 Pow er measurement 1-2-3
7 Uncertainty 2
8 Digital measuring instruments 1-2-5
9 Digital measuring instruments (cont.). Lab. Experiment 1 1-2-3-4-5-6
10 Sensor characteristics. Lab. Experiment 2 1-2-3-4-5-6
11 Temperature sensors (NTC, PTC, RTD, thermocouple). Lab. Experiment 3 1-2-3-4-5-6
12 Force & Strain sensors (introduction). 1-3
13 Force & Strain sensors (Strain Gauge), Displacement sensors (LVDT). Lab. Experiment 4 1-2-3-4-5-6
Flow sensors. Lab. Experiment 5 1-2-3-4-5-6

[y
H




Dersin Kontrol ve Otomasyon Miihendisligi Ogrenci Ciktilariylailiskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait giktilar) Seviyesi
123
1 Miihendislik, fen ve matematikilkelerini uygulayarak karmasik m ihendislik problemlerini belirleme, X
formiile etme ve ¢6zme becerisi.
2 Kuresel, kiltlrel, sosyal, gevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik, glivenlik ve X
refahigoz 6niine alarak ¢oziim lireten miihendislik tasarimi uygulama becerisi.
3 Farklidinleyici gruplariyla etkili iletisim kurabilme becerisi.
Miihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik goziimlerinin
4 kuresel, ekonomik, cevresel ve toplumsalbaglamdaki etkilerini g6zéninde bulundurarak bilinglikararlar X
verme becerisi.
5 Uyeleribidikte liderlik saglayan, i shirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri X
planlayanve hedefleri karsilayan bir ekipte etkili bir sekilde galisma yetenegi becerisi.
6 Ozgiin deneygelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug cikarmak icin miihendislik X
vargisinikullanma becerisi.
7 Uygun 6grenme stratejileri kullanarakihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi. X
Olgek: 1: Az, 2:Kismi, 3:Tam
Relationship of the Course toControl and Automation Engineering Student Outcomes
Level of
Program Student Outcomes Contribution
1 2 3
1 An ability to identify, formulate, and s olve complex engineering problems by a pplying principles of X
engineering, science, and mathematics.
An abilityto applyengineering design to produce solutions that meet s pecified needs with consideration
2 of public health, safety, and welfare, as well as global, cultural, social, e nvironmental, and economic X
factors.
3 An ability to communicate effectively witha range of audiences.
An ability to recognize ethical and professional responsibilitiesin e ngineering situations and make
4 informed judgments, which must consider the impact of engineeringsolutions in global, economic, X
environmental, and sodetal contexts.
An ability to function effectivelyon a team whose members together provide leadership, create a
5 . . : ; ) - X
collaborative andinclusive environment, establish goals, plantasks, and meet objectives.
An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use X
engineering judgment to drawcondusions.
7 An abilityto acquire and apply new knowledge as needed, using appropriate learning strategies. X

Scaling:1:Little, 2: Partial, 3: Full

Tarih (Date) Béliim onayi (Departmental approval)

Alternatif tablo formati6rnegi.

Relationship of the Course to Control and Automation Engineering Student Outcomes

Outcome 1 2 3 4 5 6 7

Level of Contribution 3 1 - 1 3 3 2

Scaling :1: Little  2: Partial 3: Full




Ders kaynaklari ve Bagari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi
(Textbook)

N.B.Northrop, 2018,Introduction to Instrumentation and Measurements, 3rd
Edition, CRC Press, Taylor@Francis Group.

Diger Kaynaklar
(OtherReferences)

Patrick F. Dunn, 2010, Measurement and Data Analysis for Engineering and Science, Taylor
and Francis Group.

John P. Bentley, 2005, Principles of Measurement Systems, Pearson Prentice Hall

Ernest O. Doebelin, 2004, Measurement Systems: Application and Design, 5. Edition, McGraw
Hill.

W.Bolton, 1998, Measurement & Instrumentation Systems, Butterw orth-Heinemann.

D.A.Bell, 2003, Electronic Instrumentation and Measurements, Prentice-Hall.

Hasan Onal, 1991, Olgme Teknigi, ITU.

Odevlerve Projeler
(Homework & Projects)

-Dénem icinde iki adet 6dev verilmektedir. Eunlardan ki "6lgme" , digeri iseagrrlikli olarak
"algilayicilar" ile ilgilidir. llk 6devin teslim tarihi 8. hafta,ikincisinin teslim tarihi ise son haftadrr.

Tw o homew ork assignments are given during the term. The firstoneis usually on
"Measurement", and the second one mainly on "Sensors". The first homew ork assignmentis
expected to be ready by the 8th w eek, the second one by the end of the semester (Week 14).

Laboratuar Uygulamalan
(Laboratory Work)

Laboratuarda gesitli algllayicilarla ilgm deneyler yapilmaktadir. -Dijnemsonunda, yaplilan bir
deney ile ilgili rapor hazirlanmaktadir. Deney gruplari genellikle dérder kisiden olusmaktadir.

Experiments about sensors are made in the lab. Atthe end of the term a reportis expected
about one of the experiments. Each group in the lab. usually consists of 4 students.

Bilgisayar Kullanimi
(ComputerUsage)

Odevlerden bir tanesi genemkle internetten bulunacak bir elektronik devrenin vebe devrenin
Olgme hatasinin analizi ile ilgilidir. Bunun yaninda égrenciler, 6devde sanal enstrimantasyon
yaziim paketleri kullanmaya yonlendirimektedir.

One of the homew ork assignments is usually about the analysis of an electronic circuitand its
measurement error thatw illbe searched in the internet. The students are also directed to use
virtual instrumentation software fortheir homew ork.

Diger Uygulamalar
(Other Activities)

Bir 6n-testve birde son-test sinalariyapilmaktadir.

A pre-testand a post-test exam will be conducted.

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yiligi Sinavlari

(Midterm Exams) ! 40

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)
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