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Course name
Electrical measurements of non-electrical quantities [S2Eltech1E>PEWN]

Course

Field of study Year/Semester
Electrical Engineering 1/1

Area of study (specialization) Profile of study
Drive Systems in Industry and Electromobility general academic
Level of study Course offered in
second-cycle English

Form of study Requirements
full-time compulsory
Number of hours

Lecture Laboratory classes Other (e.g. online)
15 15 0
Tutorials Projects/seminars

0 0

Number of credit points

2,00

Coordinators Lecturers

dr hab. inz. Grzegorz Wiczynski prof. PP
grzegorz.wiczynski@put.poznan.pl

dr inz. Piotr Kuwatek
piotr.kuwalek@put.poznan.pl

Prerequisites

Basic knowledge of metrology, mathematics, physics, electrical engineering and electronics. Ability to plan
and carry out measurements of basic electrical quantities. Ability to effectively self-study in a field related to
the chosen field of study. Awareness of the need to expand their competences and shows readiness to
cooperate within a team.

Course objective

Understanding the methodology of measurements of the electrical non-electrical values, operating
principles of analog and digital instruments and the development of measurement results. Knowledge of
the principles of construction, design and applications of measurement systems.

Course-related learning outcomes

Knowledge:
1. Extended knowledge in the field of electrical and selected non-electrical quantities measurements;



indepth knowledge of how to work out the results of the experiment.
2. Extended and in-depth knowledge in the field of analyzing the operation of advanced electronic
components and systems.

Skills:

1. Ability to develop detailed documentation of the results of the experiment; can prepare a study
discussing these results.

2. Ability to work individually and in a team, can assess the time consumption of a task.

3. Ability to plan and carry out measurements of basic electrical parameters as well as extraction of
parameters characterizing electrical systems.

Social competences:
Understanding the need to provide information and opinions in a universally easy way, presenting
different points of view.

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:

Lectures

Evaluation of the knowledge with a written exam related to the content of lectures (test, computational and
problem questions). Passing threshold of test equals 50%. The grade from laboratory as well as
attendance and activities during the lectures are taken into account.

Laboratory

Assessment of knowledge and skills necessary to carry out the laboratory exercise. Assessmeny of the
activity and quality of perception during the laboratory exercise. Evaluation of the reports of the exercises
performed. Final test in written (passing threshold 50%).

Programme content

Lectures

Measurement methodology: definitions and basic concepts. Elements of the theory of error of
measurement results. Measurement transducer: processing characteristics, static and dynamic properties,
linearity, power supply. Cooperation of measuring transducers with meters - signal transmission, mutual
interaction. Measurement of electrical signals using an oscilloscope. Measurement methods. Unbalanced
Wheatstone bridge. Measurements of non-electrical quantities. Introduction to the structure and
organization of measurement systems. Preparation of documentation from the obtained measurement
results. Thermovision temperature measurements. Ultrasonic/Laser distance measurements.

Laboratory

Measurement methods. Inaccuracy of measurement results in direct and indirect measurements.
Unbalanced Wheatstone bridge. Operation of analog and digital measuring instruments. Examples of
configuration of measurements systems. Ultrasonic/Laser distance measurements. Spectrophotometric
measurements. Pressure measurements.

Course topics

Lectures

Measurement methodology: definitions and basic concepts. Elements of the theory of error of
measurement results. Measurement transducer: processing characteristics, static and dynamic properties,
linearity, power supply. Cooperation of measuring transducers with meters - signal transmission, mutual
interaction. Measurement of electrical signals using an oscilloscope. Measurement methods. Unbalanced
Wheatstone bridge. Measurements of non-electrical quantities. Introduction to the structure and
organization of measurement systems. Preparation of documentation from the obtained measurement
results. Thermovision temperature measurements. Ultrasonic/Laser distance measurements.

Laboratory

Lab1. OSH. Measurement methods. Inaccuracy of measurement results in direct and indirect
measurements.

Lab2-Lab7. Rotation exercises:

- Temperature measurements using the E50 Flir thermal imaging camera.

- Resistance measurements with unbalanced bridges in the "quarter" and "full" bridge configuration.

- Determination of the optical spectrum with the C9405 Hamamatsu spectrometer.



- Testing of the UMT30 Sensopart ultrasonic distance sensor.
- Testing the FT50 Sensopart laser distance sensor.
- Testing of analog and electronic pressure sensors.

Teaching methods

Lecture

Lectures are performed using multimedia presentations illustrated with simulation examples and necessary
mathematical calculations on the blackboard. Theoretical questions are presented in the exact reference to
the practice.

Laboratory

Laboratory exercises are carried out in laboratory teams. During the classes, the measuring system is
connected, the selected measurements are carried out, the results of the measurements and the reports
are prepared.
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Breakdown of average student's workload

Hours ECTS
Total workload 59 2,00
Classes requiring direct contact with the teacher 30 1,00
Student's own work (literature studies, preparation for laboratory classes/ | 29 1,00
tutorials, preparation for tests/exam, project preparation)




