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COURSE  DESCRIPTION
	1. Course title: MEASUREMENT SCIENCE
	2. Course code 
Es1-19-III

	3. Validity of course description: 2016 / 2017

	4. Level of studies: 1st cycle of higher education

	5. Mode of studies:  intramural studies

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

	7. Profile of studies: academic

	8. Programme: Electrical Engineering

	9. Semester:  III

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

	11. Course instructor:  Prof. Tadeusz Skubis

	12. Course classification: common courses

	13. Course status: compulsory

	14. Language of instruction: English 

	15. Pre-requisite qualifications: Introductory courses are: mathematics, physics, electrical engineering (circuit theory) and electronics. Starting student should know the basis of calculus of probability and mathematical analysis, the basic physical phenomena as well as know to describe analytical simple electrical and electronic circuits.

	16. Course objectives: Ability to work out the results, errors, and uncertainties of electrical and magnetic quantities; demonstrate knowledge to use standard  analog and digital instruments.

	17. Description of learning outcomes:

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

	1.
	Student knows the basics of experiment planning and realization of  electrical and magnetical quantities measurements.
	End-term test  – problem questions / case studies
	lecture
	K_W09++

	2.
	The student knows the basics of documenting electrical and magnetical quantities measurements results as well as the calculation of measured results uncertainty.
	End-term test  – problem questions / case studies
	lecture
	K_W09++



	3.
	Student knows the principles of use of measuring apparatus as well as  basic electric and electronic measuring instruments properties.
	End-term test  – problem questions / case studies
	lecture
	K_W12++



	4. 
	Student is able presenting in numerical / graphic form received results and realizing their interpretation and to draw out proper conclusions.
	Performing lab exercises and lab reports – 
problem questions by report’s accepting
	lab
	K_U07++


	5.
	Student is able to use well-chosen methods and systems enabling the basic measurement quantities characterizing the electrical elements and circuits. 
	Performing lab exercises and lab reports – 
problem questions by report’s accepting
	lab
	K_U12+



	6.
	The student has for own work the consciousness of responsibility as well as the readiness of subordination the principles of work in team and the bearing the responsibility for together realized tasks.
	Performing lab exercises and lab reports – 
problem questions by report’s accepting
	lab
	K_K03+



	18. Teaching modes and hours
Lecture 30 h  Lab 30 h

	19. Syllabus description:

Lecture 

General introduction to subject as well as explanation of basic concepts: the measurement, the measurement process, the measuring method, and the measurement principle. absolute and relative error, the absolute and relative uncertainty. Definition of errors, correctrions and measurement uncertainties. The cause and the classification of errors. The introduction to measuring results elaboration( taking into account the corrections and the uncertainty estimation); connexion to valid international guide (see GUM Guide, 1999). The statistical uncertainty estimation and the examples of estimating the uncertainty. The errors and the uncertainties  in indirect measurements, examples of its calculations for the chosen functions. Standards of electrical quantities: general requirements, etalons and working standards, measure service and her tasks. The profile of chosen electrical  quantities standards (the resistance, capacitance, inductance, current, voltage and the frequency standards); the building  and  layout of working standards, the typical and parasitic standard parameters. Measuring transducer concept. The characteristics and equation of processing. Sensitivity, activation level, resolution of a transducer. The classification of transducers. The analog transducers ( the moving coil and electronic transducers) - the examples of construction, equation of processing, properties. The digital signal processing - the idea and the properties of voltage A/D converter, D/A and D/D converters Voltage and current measurements. The non-comparative methods – moving coil, electronic and digital voltmeters and ammeters. The comparative methods – voltage and current compensation, general properties. The difference methods in voltage/current measurements – the properties and examples of realization. Electric power and energy measurements. 1 - phase and  3 – phase active power measuring circuits ( analog - electrodynamical, electronic and digital  wattmeters; measuring circuits of wattmeters with measuring transformers).  Reactive power measurements. 
Lab

Digital oscilloscope. Programmed functional generator. Digital multimeters. Statistical processing of measurement results. Evaluation of measurement results. Use of  digital multimeters for impedance components measurement. AC voltage measurements. Static properties of measuring transducers. Dynamic properties of measuring transducers.



	20. Examination: not


	21. Primary sources:

Tumański S.: Principles of electrical measurement, CRC Press, Taylor & Francis Group,New York-London, 2006.

Tumański S.: Technika pomiarowa, WNT, Warszawa, 2007.

Parchański J.: Miernictwo elektryczne i elektroniczne, WSiP, Warszawa, 2008.

Szadkowski B. (Red.): Zbiór zadań z metrologii elektrycznej, Wydawnictwo  Politechniki  Śląskiej, Gliwice, 2005.

Główny Urząd Miar - Wyrażanie niepewności pomiaru. Przewodnik, Wydawnictwo GUM, 1999.

PN - 71/N - 02050     Metrologia. Nazwy i określenia.

Accessible information in Internet.



	22. Secondary sources:
 Lisowski M.: Podstawy metrologii, Oficyna Wydawnicza Pol. Wrocławskiej, Wrocław, 2011

Zatorski A., Sroka R.: Podstawy metrologii elektrycznej, Wydawnictwo AGH, Kraków, 2011.



	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
30 h / 15 h
2

Classes
/

3

Laboratory
30 h / 15 h
4

Project
/

5

Seminar
/
6

Other
/

Total number of hours
60 h / 30 h


	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): 1

	26. Comments: The course is continued in semester IV as lecture and seminar.
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…………………………….
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(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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