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COURSE  DESCRIPTION
	1. Course title: Measurement of non-electric quantity
	2. Course code Es2-07-I

	3. Validity of course description: 2016/2017

	4. Level of studies: 2nd cycle of higher education

	5. Mode of studies:  intramural studies 

	6. Field of study: Electrical engineering
	(FACULTY SYMBOL) RE

	7. Profile of studies: general academic

	8. Programme: all

	9. Semester: I

	10. Faculty teaching the course: Electrical Faculty, Institute of Measurement Science, Electronics, and Control

	11. Course instructor: dr inż. Wiesław Domański

	12. Course classification: common course

	13. Course status: compulsory 

	14. Language of instruction: English

	15. Pre-requisite qualifications: The student who initiates the activity should know the basic physical phenomena occurring in the measurement objects and sensors and be able to analyze, model and interpret them. 

	16. Course objectives. Learning the properties of sensors and transducers of non-electrical quantities, acquisition of tools selection skills and their ability to use them to measure non-electrical quantities

	17. Description of learning outcomes: Ability to demonstrate knowledge of planning and performing the measurements of non electric quantities; results analysis; working with typical meters; the understanding of specific meters connections and measuring circuits used to measurements of non electric quantities; transfer the good  measurement practices.

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code


	1.
	Student knows the basics of methods, techniques and measuring instruments applied for non electric measurements. 
	End-term test  – 

problem solving, 

case studies
	Lecture and laboratory 
	K_W01++

K_W04++

K_W07++

	2.
	The student has well ordered and built theoretical knowledge of analog / digital signal processing, necessary to understanding the working principles of measuring instruments
	End-term test  – problem questions
	Lecture and laboratory 
	K_W05++

	3.
	Student has basic knowledge of measurement science and computer measurement systems, knows basic quantities measurement methods,  the computational methods and the computer indispensable tools to analysis of experiment results.
	End-term test  – problem questions
	Lecture and laboratory 
	K_W06+++

	4. 
	Student is able to working in subject area technical literature, data bases, and as well as different sources.
	End-term test  – problem questions
	Lecture and laboratory 
	K_U01+

	5. 
	Student is able to choose the appropriate instruments and propose modifications of known measuring systems used in non-electrical measurements and report the results.
	End-term test  – problem questions
	Lecture and laboratory 
	K_U09++

K_U10++

K_U12++

	18. Teaching modes and hours
Lecture: - 15h/ / Laboratory - 30h


	19. Syllabus description:
Lecture (In English)

Introduction. Explanation of basic terms. Definitions. Measurement scales. Measurement and measurand. Classification of errors. Correction. Correction coefficient. Method of compensation. Linear and nonlinear regression. Classical and contemporary technologies used in the manufacture of sensors. Sensors for temperature measurement, resistive, semiconductor, thermoelectric, radiation. Combined temperature transducers. Sensors for measuring mechanical quantities. Specification of non-electrical measuring systems.
Laboratory (In English)

Sensors for measuring force, mechanical displacement, motion and vibration parameters. Microelectronic and piezoelectric sensors for accelerations. Integration of silicon sensors and transducers of mechanical quantities (force, pressure, torque) and temperature. Fluid flow measurement. Measurement systems. Selected sensors for chemical quantities (gas concentration sensors). Approximation. Linear and nonlinear regression. Curve fitting. Using MS Excel for measurement data analysis.


	20. Examination: NO


	21. Primary sources:
1. Zakrzewski J., Kampik M.: Sensory i przetworniki pomiarowe. Wyd. Pol. Śl. Gliwice, 2013
2. Turkowski M.: Przemysłowe sensory i przetworniki pomiarowe. Wyd. Pol.  Warszawskiej, 2000

3. Set of laboratory instructions in digital form.




	22. Secondary sources:
1. Sydenham P. H.: Handbook of Measurement Science. Vol. 1 and 2. John Willey & Sons, 1982

2. Figliola, R.S., Beasley D.E.: Theory and Design for Mechanical Measurements. John Willey & Sons, 1991



	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
15/15
2

Classes
/

3

Laboratory
30/30
4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
45/45


	24. Total hours: 90

	25. Number of  ECTS credits: 3

	26. Number of ECTS credits  allocated for contact hours: 2

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 2

	26. Comments:
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…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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