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	FACULTY OF ELECTRONICS 
SUBJECT CARD
Name in Polish
Fizyczne podstawy czujników
Name in English
Physical bases of sensors
Main field of study (if applicable):
Electronics 
Specialization (if applicable): 
Electronic Equipment (EAE)
Level and form of studies: 
1st level, full-time
Kind of subject: 
obligatory
Subject code
ETES602
Group of courses
NO


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	30
	
	
	
	

	Number of hours of total student workload (CNPS)
	60
	
	
	
	

	Form of crediting
	Examination
	
	
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	
	
	
	

	including number of ECTS points for practical (P) classes 
	
	
	
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	
	
	


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. K1EKA_W06
2. K1EKA_W03
3. K1EKA_W25


\
	SUBJECT OBJECTIVES
C1 Students attain the basic knowledge of the physical principles of the main group of sensors designed to measure non-electrical quantities.
C2 Students attain a knowledge how to select a suitable sensor depending on the application.


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_W01 Students know how to detect and measure physical quantities.
PEK_W02 Students know the definition of the electric charge, field, potential, capacitance and dielectric constant.
PEK_W03 Students can explain the basics of  magnetism including the Faraday, Biot-Savart and Amper laws as well as the induction phenomena. Students know the definition of the magnetic dipole.
PEK_W04 Students know the definition of resistance, temperature and stress sensitivity as well as piezoelectric and pyroelectric effects.
PEK_W05 Students can explain Hall, Seebeck and Peltier effects.
PEK_W06 Students can define mechanical properties of objects like compression, tension, hysteresis, laminar flow, flexibility and hardness. 
PEK_W07 Students can describe and explain the sound wave phenomenon.
PEK_W08 Students understand the concept of temperature, knows alternative scales and can define thermal properties of materials.
PEK_W09 Students understand the concept of heat capacity and thermal expansion.
PEK_W10 Students know the difference between thermal conduction, convection, radiation and thermal emissivity.
PEK_W11 Students know the optical properties of matter, know the basics of radiometry and photometry.
PEK_W12 Students are able to characterize optical systems like mirrors and lenses.
PEK_W13 Students can characterize optic fibres, electro-optical and acousto-optical modulators.
PEK_W14 Students can suggest materials for sensors and select dynamic models for their elements.



	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Introduction, requirements and forms of crediting
	2

	Lec 2
	The principles of detection of  physical quantities.
	2

	Lec 3
	Definition and explanation of electric charges, fields, potentials, capacitance and dielectric constant.
	2

	Lec 4
	Explanation of the induction phenomena and definition of the magnetic dipole. Introduction to the Faraday, Biot-Savart and Amper laws.
	2

	Lec 5
	Definition and explanation of the resistance, temperature and stress sensitivity, piezoelectric and pyroelectric effects.
	2

	Lec 6
	Definition and explanation of the Hall, Seebeck and Peltier effects.
	2


	Lec 7 
	Explanation of the mechanical properties of objects. Definition of the compression, tension, hysteresis, laminar flow, flexibility and hardness.
	2

	Lec 8
	Explanation of the sound wave phenomena.
	2

	Lec 9
	Explanation of the thermal properties of materials. Definition of temperature and introduction to alternative temperature scales.
	2

	Lec 10
	Definition and explanation of the heat capacity and thermal expansion.
	2

	Lec 11
	Definition and explanation of the thermal conductivity, convection , radiation and emissivity.
	2

	Lec 12
	Explanation of the optical properties of matter. Definition of light, radiometry and photometry.
	2

	Lec 13
	Definition and explanation of the optical systems, such as mirrors and lenses.
	2

	Lec 14
	Definition and explanation of the electro-optical and acousto-optical modulators.
	2

	Lec 15
	Description of silica, as the material for sensors. Introduction to dynamic models of sensor elements.
	2

	
	Total hours
	30


	TEACHING TOOLS USED

	N1. Standard lecture with multimedia presentations.


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
	Evaluation (F – forming (during semester), P – concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	P
	PEK_W01-PEK_14
	Written and oral exam


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1] J. Kamler, A. Mańk. Odbiorniki fotoelektryczne i ich zastosowanie. WNT, Warszawa 1966.

[2] M. Łapiński. Pomiary elektryczne i elektroniczne wielkości nieelektrycznych. WNT, Warszawa 1974.

[3] B. Szumielewicz, B. Słomski, W. Styburski. Pomiary elektroniczne w technice. WNT, Warszawa 1982.
SECONDARY LITERATURE:
[1]  W. Gopel, J. Hesse, J.N. Zemel (Eds). Sensors. A Comrehensive Survey. VCH, Weinheim 1991
[2]  P. Hauptmann. Sensoren. Prinzipien und Anwendungen. Carl Hanser Verlag, Munchen1991.

[3]  G. Schnell (Ed). Sensoren in der Automatisierungstechnik. Vieweg, Braunschweig 199

	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	Prof. dr hab. inż. Janusz Mroczka; janusz.mroczk@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Physical bases of sensors 

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Electronics
AND SPECIALIZATION Electronic Equipment (EAE)
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for main field of study and specialization (if applicable)**
	Subject objectives***
	Programme content***
	Teaching tool number***

	PEK_W01
	S1EAE_W01
	C1, C2
	Lec1, Lec2
	1

	PEK_W02
	S1EAE_W01
	C1, C2
	Lec3
	1

	PEK_W03
	S1EAE_W01
	C1, C2
	Lec4
	1

	PEK_W04
	S1EAE_W01
	C1, C2
	Lec5
	1

	PEK_W05
	S1EAE_W01
	C1, C2
	Lec6
	1

	PEK_W06
	S1EAE_W01
	C1, C2
	Lec7
	1

	PEK_W07
	S1EAE_W01
	C1, C2
	Lec8
	1

	PEK_W08
	S1EAE_W01
	C1, C2
	Lec9
	1

	PEK_W09
	S1EAE_W01
	C1, C2
	Lec10
	1

	PEK_W10
	S1EAE_W01
	C1, C2
	Lec11
	1

	PEK_W11
	S1EAE_W01
	C1, C2
	Lec12
	1

	PEK_W12
	S1EAE_W01
	C1, C2
	Lec13
	1


** - enter symbols for main-field-of-study/specialization educational effects
*** - from table above
