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FACULTY OF ELECTRICAL
ENGINEERING

SUBJECT CARD

Name in Polish:

Name in English:

Main field of study (if applicable):
Specialization (if applicable):
Level and form of studies:

Czujniki i przetworniki
Sensors and Transducers
Electrical Engineering

1st level, full-time

Kind of subject: optional
Subject code: ELR041205
Group of courses: NO
Lecture Classes Laboratory Project Seminar

Number of hours of
organized classes in 30 15
University (ZzU):

Number of hours of total

student workload (CNPS): 60 30

Form of crediting: crediting with grade crediting with grade

For group of courses
mark (X) final course:

Number of ECTS points: 2 1
including number of ECTS

points for practical (P) 1
classes :

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

1.40 0.70

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Has knowledge of basics of physics and electronics.
2. Knows basic of electrical metrology.
3. Ability to use basic electrical measurement devices

SUBJECT OBJECTIVES

C1. Learn physical basics of sensors and converters.
C2. Learn most important parameters of sensors and converters, which influence their work.
C3. Ability to use sensors and converters. in measurement systems.

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK W01 Is able to describe basic lows, construction, and properties of sensors and converters.

PEK_ W02 Is able to describe application of sensors and converters in various physical quantities measurements and
measurement systems

PEK W03 Is able to select sensors and converters for certain applications.

relating to skills:

PEK_UO1 Has ability to perform measurements with sensors and converters.

PEK_U02 Has ability to determine usefulness of sensor and converters in measurement system based on their
parameters.

PEK_UO3 Is able to design and make measurement system with sensors and converters and evaluate processing errors.

relating to social competences:

PEK_KO1

Is aware of responsibility for own work and is ready to subordinate the rules of team work.




PROGRAMME CONTENT

Number of
Form of classes - lecture h
ours:

Information about the subject, requirements educational effects and grading system.

Lec1 e o . . . 2
Classification of sensors and converters and their role in measurement chain.

Lec 2 Static and dynamic parameters of sensors and converters. 2

Lec 3 Temperature sensors: resistive, diodes, capacitive. 2

Lec 4 Thermoelectric temperature sensors, optical fiber and pyrometric sensors, thermographic 2
cameras.

Lec 5 Mechanical quantities sensors: inductive, tensometric and other. 2
Lec 6 Czujniki gazédw. Czujniki wilgotnosci i stezenia jonéw wodorowych pH 2
Analogue converters, and their tasks in measurement systems. Measurement amplifiers, 1/V and
Lec7 . . o . 2

V/I converters. Standardizing, differential, integrative converters.
Lec 8 Mean, RMS, peak, sample and hold converters, phase-sensitive rectifiers. 2
Lec 9 Multiplying converters, halotrones, power converters. 2
Lec 10 A/D converters, types and properties. 2
Lec 11 A/D converters in measurement devices. 2
Lec 12 D/A converters, digital generation of analogue signals. 2
Lec 13 Sensors integrated with A/D converter and interface and their application in measurement 2
systems.
Lec 14 Application of sensors in industrial measurement systems, diagnostics, monitoring, medicine, 2
car industry, home appliances etc.
Lec 15 Test 2
Total hours: 30
Form of classes - laboratory Nuhmber.of
ours:
Lab1 Investigation of measurement amplifiers properties. 3
Lab 2 Sensors in measurements of mechanical strain and pressure and their signal processing. 3
Lab 3 Investigation of temperature sensors properties. 3
Lab 4 Investigation of A/D converters properties. 3
Lab 5 Sensors in measurements of displacement and fluid level and their signal processing. 3
Total hours: 15
TEACHING TOOLS USED
N1. Lecture of problem.
N2. Lecture with use of audio-visual technique and multimedia presentation.
N3. Measurement laboratory realized in traditional students groups.
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
Evaluation . . . .
F - forming (during semester) Educational effect number Way of evaluating educational effect achievement
P - concluding (at semester end)
PEK W01
PEK_ W02 .
F1(w) PEK_WO03 Written test.
PEK K01
P(w) P=F1
PEK UO1
PEK_U02 .
F1() PEK_UO3 Preparation to the classes
PEK K01
PEK UO1
PEK_U02 o .
F2() PEK U3 Activity during classes.
PEK_KO01
PEK UO1
PEK_U02
F3(L) PEK_UO3 Reports from classes.
PEK K01
P(L) P=0,4*F1+0,3F2+0,3*F3
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
ELR041205 - Sensors and Transducers
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Electrical Engineering

Correlation between subject educational effect and educational
Subject educational effect | effects defined for main field of study and specialization (if Subject objectives Programme content Teaching tool number
applicable)
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