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Dersin gerigi

(Course Description)

Olgmenin esaslari.Olgme terimleri ve 6lgme karakteristikleri.Olgcme sonuglarinin takdimi ve islenmesi ve
istatistik degerlendirilmesi. Olgme hatasi ve hatanin belirlenmesi. Sicaklik sistemleri. Bimetal termometreler.
Isilgiftler. Direng termometreleri, Termistorler. Radyasyon pirometreleri ve optik pirometreler. Sinyal
donusturuculer.Potansiyometre ve lineer degisimli diferensiyel donustiriici. Basing sistemleri. Mekanik ve
piezoelektrik cihazlar. Vakum délculmesi. pH, nemlilik ,kalinlik ve sivi dizeyi 6lgilmesi.Kati madde yigininda
dlzey olgulmesi.Kuvvet sensorleri. Metal ve yari-iletken kuvvet olgerler. Sivi ve kati madde akisi
Olglilmesi.Rotametreler. Hava kirliligi 6lgtilmesi. Reolojik sistemler. Viskozite ve yogunluk
olgulmesi.Radyasyon sensorleri.X 1sinlari ve radyoaktivite élgtimesi.Elektronik ve pnématik kontrol ediciler.
Son kontrol elemani. Kontrol vanalari. Proses cihazlarinin enstriimentasyonu ve kontroli.

Measurement Fundamentals, measurement terminology and characteristics. Analysis of measurement data
and statistical evaluations. Error in measurement and determination of error. Temperature systems, bimetal
termometers, Thermocouples, resistance thermometers,thermistors,.radiation and optical pyrometry. Signal
transducers, Potansiometers and linear variable differential transformer. Pressure systems, mechanical and
piezoelectrical pressure elements, High vacuum measuremenent. Ph, humidity, thickness and liquid-level
measurement sensors, Bulk-solid level measurement, Strain sensors, metal and semiconductor strain
gauges.Fluid-flow and solid-matter flow measurement, rotameters, Rheological systems, viscosity and density
measurement, Air pollution measurement. Radiation, X-ray and radioactivity sensors, Electronic and
pneumatic controllers, Final control elements, control valves, Process equipment instrumentation and control.

Dersin Amaci

(Course Objectives)

1. Ogrencilere, proses degiskenlerini digmenin ve alarm cihazlari kullanmanin, teknolojik ve sosyal agilardan,
iyi bir kontrol igin 6nkosul oldugunun benimsetmek,

2. Ogrencilerin, gesitli proses degiskenlerini, mekanik, elektronik veya sayisal bicimde galisarak élgen
cihazlarin, bilimsel ve teknolojik ilkelerini 6grenmelerini saglamak,

3. Ogrencilerin, proses kontroliin fiziksel elemanlarini (lgme elemani, kontrol edici, son kontrol valfi)
taniyarak, daha etkin bir kontrol yapabilmelerini saglamak,

4. Ogrencilerin, donem ddevi hazirlayarak, ézel bir élgme konusunu kendi gayretleri ile grenmelerini ve
ogretmelerini saglamak,

5. Ogrencilerin, cesitli proseslere uygun élgme cihazlar segebilmelerini saglamak.

1 To provide to the students, grade importance and prevision of measurement of process variables and to
use alarm devices, from technological ans social point of view.
2.To provide to the students, the scientific and technological principles of measurement devices, which they
are working in mechanical, electronical and digital manner.
3. To provide to the students, some knowledges about physical elements of a control system, such as
measurement element, controller and control valve, to gain to design of a beter process control systems.
4.To provide to the students learning and teaching experience on a special measurement subject, to get
term homework.
5.To provide to the student choosing appropriate measurement devices to own process control systems or
chemical process equipment, such as distillation towers, various type reactors, extraction units.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

1. Olgmenin ve standartlasmanin teknolojik ve sosyal 6nemini kavramig olacaklar,

2. Cesitli proses degiskenlerini mekanik, elektronik ve dijital tarzda ¢alisarak dlgen cihazlarin bilimsel ve
teknolojik ilkelerini 6grenmis olacaklar,

3. Olgme elemanini, kontrol ediciyi ve soin kontrol elemanini daha iyi tanimakla, daha etkin bir kontrol gevrimi
tasarimi yapabilecekler,

4. Grup halinde hazirlayacaklari ve takdim edecekleri ddbnem 6devi galismasi ile, hem beraberce uyum iginde
calismayi, hem de hayat boyu 6grenmenin énemini anlayacaklar,

5. Cesitli proses cihaz ve sistemlerini, uygun élgme cihazlari ile donatabileceklerdir.

Students will be able to

1. Understand the special important of standardisation, technological and social point of view.

2. Learn the scientifical and technological principles of measurement devices, working mechanically,
electronically or digital manner.

3. Make a better design of a process control system, because of knowing control system parts, such as
measurement element, controller and final control valve.

4. Gain to importance of life-time learning and working with harmony in a team, with preparing and
presentation midterm homework.

5. Equip their own control systems or chemical production apparatus, such as distillation towers, various type
of reactors, extraction units, with appropriate measurement units.




Ders Kitabi
(Textbook)

=

J. P. Holman, Experimental Methods for Engineers, McGraw-Hill Int. Ed., 2001.

C. Johnson, Process Control Instrumentation Technology, Prentice Hall Int. Ed., 1993

3. D. A Sasmaz, Olgme ve Kontrol Cihazlari, Course Handouts, ITU Chemical Engineering
Department, 2021.

N

Diger Kaynaklar
(Other References)

1. J.W. Dally, W. F. Riley, K. G. McConnell, Instrumentaton for Engineering Measurements,
John Wiley & Sons, Inc., 1984.

A. S. Morris, Principles of Measurement and Instrumentation, Prentice Hall, 1993.

O. F. Genceli, Olgme Teknigi, Birsen Yayinevi, 1994.

J. H. Perry, Chemical Engineers’ Handbook, Ch. 22, McGraw-Hill Book Comp., 1993.
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Odevler ve Projeler

(Homework & Projects

Doénem boyunca 3 6dev ve 1 dénem projesi verilir. Bu 6devler verildikten bir hafta sonra toplanir.

During the semester, 3 homework assignments 1 midterm project will be posted. They are to be
handed in a week after they are assigned.

Laboratuar Uygulamalar
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Use)

Odevleri bilgisayarda word dosyasi seklinde hazirlayip vermek zorunludur.

In this course, prepare and presentation of the midterm homework and others as a word files is
compulsory.

Diger Uygulamalar
(Other Activities)

Basarn Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Yil I¢i Sinavlari
(Midterm Exams) 1 30

Kisa Sinavlar
(Quizzes)

Odevler

(Homework) 3 3+4=12

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilari
1 Olgmenin esaslari.Olgme terimleri ve élgme karakteristikleri. 1-5
2 Olgme sonuglarinin takdimi ve islenmesi ve istatistik degerlendirilmesi. 1-5
3 Sicaklik sistemleri. Bimetal termometreler. Isilgiftler. Direng termometreleri, Termistorler. 1-5
4 Radyasyon pirometreleri ve optik pirometreler. Sinyal dénustiriculer.Potansiyometre ve lineer degisimli 15
diferensiyel dénusturicu.
5 Basing sistemleri. Mekanik ve piezoelektrik cihazlar. Vakum oélgilmesi. 1-5
6 pH, nemlilik ,kalinlik ve sivi dizeyi élgtiimesi.Kati madde yigininda diizey élculmesi. 1-5
7 Kuvvet sensorleri. Metal ve yari-iletken kuvvet dlgerler. 1-5
8 Sivi ve kati madde akigi dlgulmesi.Rotametreler. 1-5
9 Reolojik sistemler. Viskozite ve yogunluk élgiilmesi. 1-5
10 Air-pollution measurement. 1-5
11 Radyasyon sensérleri.X iginlari ve radyoaktivite élgtimesi. 1-5
12 Elektronik ve pndmatik kontrol ediciler. llkeleri ve galismalari. 1-5
13 Son kontrol elemani. Kontrol vanalari. 1-5
14 Proses cihazlarinin enstriimentasyonu ve kontroli. 1-5
COURSE PLAN
Course
Weeks Topics Qutcomes
1 Measurement Fundamentals, measurement terminology and characteristics. 2
2 Analysis of measurement data and statistical evaluations. Error in measurement and determination of 5
error.
3 Temperature systems, bimetal termometers, Thermocouples, resistance thermometers,thermistors, 2
4 Radiation and optical pyrometry. Signal transducers, Potansiometers and linear variable differential 23
transformer. ’
5 Pressure systems, mechanical and piezoelectrical pressure elements, High vacuum measuremenent. 2,3
6 Ph, humidity, thickness and liquid-level measurement sensors, Bulk-solid level measurement, 2,3
7 Strain sensors, metal and semiconductor strain gauges. 2,3
8 Fluid-flow and solid-matter flow measurement, rotameters, 2,3
9 Rheological systems, viscosity and density measurement, 2,3
10 Air pollution measurement. 13,14
11 Radiation, X-ray and radioactivity sensors, 13
12 Electronic and pneumatic controllers,
13 Final control elements, control valves,
14

Process equipment instrumentation and control.




Dersin Kimya Miihendisligi Programiyla iligkisi

Katki
Programin mezuna kazandiracag: bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1 2 3
1 Matematik, fen bilimleri, sosyal bilimler ve mihendislik bilgilerini kimya miihendisligi problemlerine
uygulayabilme becerisi
2 Kimya Muhendisligi ve ilgili alanlardaki miihendislik problemlerini saptama, tanimlama ve ¢6zme becerisi v
3 Bir sistemi, sistem bilesenini ya da sireci analiz etme ve belirli gereksinimleri karsilayacak sekilde tasarlama v
becerisi
4 Muhendislik gézimlerinin saglik, guvenlik ve ¢evre Uzerinde yaratacagdi ulusal ve uluslararasi etkilere
duyarlilik
5 Deney tasarlama, veri toplama, analiz etme ve yorumlama becerisi v
6 Modern muhendislik teknik ve araglari ile bilisim teknolojilerini etkin bir sekilde kullanma becerisi
7 Tek ve ¢ok disiplinli takim g¢alismasi yuritme becerisi v
8 Bireysel galisma becerisi
9 Yasam boyu 6grenmenin énemini benimsemis olarak, bilim ve teknolojideki gelismeleri izleyerek kendini v
surekli yenileme becerisi
10 Turkce s6zlU ve yazih etkin iletisim kurma becerisi v
11 ingilizce sézlli ve yazili etkin iletisim kurma becerisi
12 Mesleki ve etik sorumluluk bilinci
13 Cagdas konular hakkinda bilgi sahibi olma v
14 Kalite bilinci v
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Chemical Engineering Curriculum
Level of
Program Outcomes Contribution
1|2 3
1 An ability to apply knowledge of mathematics, science, and engineering to chemical engineering problems
2 An ability to identify, formulate, and solve engineering problems in chemical engineering and related fields v
3 An ability to design a system, component, or process to meet desired needs v
4 The broad education necessary to understand the impact of engineering solutions, especially related to the
health, safety and environmental issues, in a global and societal context
5 An ability to design and conduct experiments, as well as to analyze and interpret data v
6 An ability to use the techniques, skills, and modern engineering and computing tools necessary for
engineering practice
7 An ability to function on same- and multi-disciplinary teams v
8 An ability to function independently
9 A recognition of the need for, and an ability to engage in life-long learning v
10 An ability to communicate effectively orally and in writing in Turkish v
11 An ability to communicate effectively orally and in writing in English
12 An understanding of professional and ethical responsibility
13 A knowledge of contemporary issues v
14 A knowledge and awareness of quality issues v
1: Little, 2. Partial, 3. Full
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