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	FACULTY OF ELECTRONICS 
SUBJECT CARD
Name in Polish
Czujniki i przetworniki
Name in English
Sensors and transducers
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
ETES609
Group of courses
YES 


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

	Number of hours of total student workload (CNPS)
	90
	
	60
	
	

	Form of crediting
	Crediting with grade
	
	Crediting with grade
	
	

	For group of courses mark (X) final course
	X
	
	
	
	

	Number of ECTS points
	5
	
	
	
	

	including number of ECTS points for practical (P) classes 
	-
	
	2
	
	

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


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. S1EAE_W01


\
	SUBJECT OBJECTIVES
C1 Students attain the basic knowledge of:

C1.1 techniques of acquisition of information and energy from an object,

C1.2 techniques and processes used for the measurement of electrical and non-electrical 
quantities,

C1.3 parameters of sensors and transducers (sensitivity, selectivity, linearity, repeatability, 
accuracy),

C1.4 processing methods (direct comparison, compensation, substitution),

C1.5 methods used for the measurement of mechanical, physical, chemical and optical 
quantities,

C1.6 optoelectronic sensors,

C1.7 smart sensors,

C1.8 communication between sensors and transducers in measurement systems.
C2 Students attain an ability to use groups of sensors and transducers in measurement systems.


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_W01 Students know the definition and behavior of the sensor.
PEK_W02 Students can describe and explain techniques of retrieving energy and information from an object.
PEK_W03 Students are able to describe metrological properties of sensors (sensitivity, selectivity, linearity, repeatability, accuracy).
PEK_W04 Students can present the existing classifications of sensors (fields of phenomena, operation principles, construction).
PEK_W05 Students can describe properties of sensors used for the measurement of mechanical quantities (position, displacement, tension).
PEK_W06 Students can describe properties of sensors used for the measurement of physical quantities (temperature, pressure).
PEK_W07 Students can describe properties of chemical sensors (concentration, pH, conductivity).
PEK_W08 Students can describe properties of optical sensors (temperature, pressure).
PEK_W09 Students can explain the communication process between sensors and transducers.
PEK_W10 Students can list transducers (classification).
PEK_W11 Students can characterize basic sensor types (amplifier, repeater, I/U converter) .
PEK_W12 Students can characterize sensor arrays.
PEK_W13 Students can list smart sensors and present their development trends.
PEK_W14 Students can calibrate sensors, detect and eliminate noise and errors.
relating to skills:
PEK_U01 Students can verify properties of temperature sensors.
PEK_U02 Students can verify properties of pressure sensors.
PEK_U03 Students can verify properties of flow sensors.
PEK_U04 Students can verify properties of optical sensors.
PEK_U05 Students can verify properties of color sensors.
PEK_U06 Students can verify properties of force sensors.
PEK_U07 Students can verify properties of position sensors.



	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Introduction, requirements and forms of crediting.
	2

	Lec 2
	The sensor – definition and description.
	2

	Lec 3
	The process of retrieving energy and information from an object.
	2

	Lec 4
	Metrological properties of sensors (sensitivity, selectivity, linearity, repeatability, accuracy).
	2

	Lec 5
	The existing classifications of sensors (fields of phenomena, operation principles, construction).
	2

	Lec 6
	Sensors used for the measurement of mechanical quantities (position, displacement, tension).
	2

	Lec 7
	Sensors used for the measurement of physical quantities (position, displacement, tension).
	2

	Lec 8
	Chemical sensors.
	2

	Lec 9
	Optical sensors.
	2

	Lec 10
	The communication process between sensors and transducers.
	2

	Lec 11
	Sensor classification.
	2

	Lec 12
	Basic types of sensors (amplifier, repeater, I/U converter)
	2

	Lec 13
	Sensor arrays.
	2

	Lec 14
	Smart sensors – development trends.
	2

	Lec 15
	Calibration, detection and elimination of noise and errors.
	2

	
	Total hours
	


	Form of classes - laboratory
	Number of hours

	Lab 1
	Introduction, requirements, forms of crediting, laboratory safety and health regulations.
	3

	Lab 2
	Properties and application of temperature sensors.
	3

	Lab 3
	Properties and application of pressure sensors.
	3

	Lab 4
	Properties and application of flow sensors.
	3

	Lab 5
	Properties and application of optical sensors.
	3

	Lab 6
	Properties and application of color sensors.
	3

	Lab 7
	Properties and application of force sensors.
	3

	Lab 8
	Properties and application of position sensors.
	3

	Lab 9
	Reserved.
	3

	Lab 10
	Reserved.
	3

	
	Total hours
	30


	TEACHING TOOLS USED

	N1. Standard lectures with multimedia presentation.
N2. Laboratory – short (10 min) progress tests.
N3. Laboratory – Discussion on stated measurement problems and obtained results.
N4. Preparation for the laboratory classes.


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

	F1
	PEK_U01
PEK_U07, 
	Oral and written tests, discussions, raports 

	F2
	PEK_W01 

PEK_W14
	Written and oral exam.

	P =  0.5*F1 + 0.5*F2


	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 1991.

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

	prof. dr hab. inż. Janusz Mroczka; janusz.mroczka@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Sensors and transducers
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_W02
	C1
	Lec1, Lec2
	1

	PEK_W02
	S1EAE_W02
	C1
	Lec3
	1

	PEK_W03
	S1EAE_W02
	C1
	Lec4
	1

	PEK_W04
	S1EAE_W02
	C1
	Lec5
	1

	PEK_W05
	S1EAE_W02
	C1
	Lec6
	1

	PEK_W06
	S1EAE_W02
	C1
	Lec7
	1

	PEK_W07
	S1EAE_W02
	C1
	Lec8
	1

	PEK_W08
	S1EAE_W02
	C1
	Lec9
	1

	PEK_W09
	S1EAE_W02
	C1
	Lec10
	1

	PEK_W10
	S1EAE_W02
	C1
	Lec11
	1

	PEK_W11
	S1EAE_W02
	C1
	Lec12
	1

	PEK_W12
	S1EAE_W02
	C1
	Lec13
	1


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